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On the Problem of the Microstructure of Living Matter

F. HERCIK
Institute of Biophysics, Czechoslovak Academy of Science, Brno

Recetved September 7, 1955

The Significance of Uniform Particles in Phage Formation

One of the most interesting phenomena which may be observed in the development
of bacteriophage is the appearance of uniform particles. These particles were observed
by Wyckoff (1948), Her¢ik and Hradedna (1952), Levinthal and Fischer (1952) and
more recently by Raettig (1954), who terms them ‘lysomes”. Authors who have
hitherto observed these uniform particles do not show any connection between them
and the formation of bacteriophage. A detailed electron microscopic examination,
however, soon shows that these particles are the precursors of processes leading to
the formation of bacteriophage (Her¢ik 1953). Already some time before these
particles had been demonstrated by electron microscopy, Kriss (1947—1948)
advanced the hypothesis that phage develops by the aggregation of particles of
equal size. : )

As has already been stated, this aggregation can be observed by electron micro-
scopic examination. At the same time it is possible to ascertain certain circumstances,
the validity of which is probably general and which concern the microstructure of
living matter. Before a bacterium is induced to lyse it appears through the electron
microscope as a smooth formation, without any trace of granularity or fibrosity.
Through the influence of bacteriophage the body of the bacterium suddenly changes
into particles with & diameter of 20—25 my. The change of the body of the bacterium
into inform particles is sudden (Latarjet 1952). Bacteriophage develops from the
considerable amount of these particles in the way described in a previous communi-
cation and which will not be dealt with again here. The present aim is to study one
feature of these changes—what happens to the particles. Immediately the particles
form a circle (the first stage in the formation of bacteriophage) they lose their
individuality; they usually cease to be spherical particles and merge into a ring,
which forms a coherent whole. A kind of leap in the existence of these particles takes
place and they pass over into an entirely new phase of their existence. At the same
time that they lose their spherical shape and their individuality, a new property
appears in these particles, in the coherent substance of the rings. This property is
growth. The ring expands, becomes thicker, and inside the ring a central projection
is formed. It may be said that at the moment when the particles merge into a single
whole, a new function of this joint unit, i. e. growth, begins to make its appearance.

The increase in circumference and the growth of the central projection are not,
however, caused by the addition of further spherical particles, but the ring evidently
increages in size by taking up micromolecular units from the environment, which
are not discernible by electron microscopy and with present possibilities could not
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possibly be discernible. From this it must be assumed that maturing bacteriophage
has its own metabolism, that it takes substances from the environment and increases
in volume at the expense of these substances. This circumstance has been reliably
demonstrated by the biochemical studies of other authors, in particular Cohen (1948).

What conclusions may be drawn from these observations? As already mentioned,
the bacterium does not have a globular structure and it cannot therefore be said
that the body of the bacterium is formed of particles beforehand. Only when the
bacterium is induced to lyse, when the absorbed bacteriophage changes its metabol-
ism, does a large number of spherical particles appear. This means that before the
formation of bacteriophage the structure of the body of the bacterium disintegrates,
so to speak, into small, clearly defined blocks. This has also been demonstrated in
biochemical studies (Cohen). The firm structure of the bacterium, indistinguishable
by electron microscopy, changes into small bricks—uniform particles—and these
particles integrate back again into bacteriophage. First of all there is disintegration
to a lower level of structural complexity, followed by integration into the body of
the bacteriophage, which is a structurally more complex formation.

In as far we have up to now (in unpublished experiments) studied the development
of bacteriophage in Shigella dysenteriae and Staphylococcus aureus (Rosenberg), it
may be assumed that the metamorphosis of the bacterial cell into uniform particles
is evidently a general feature of bacteriophagy. Everywhere it was observed that
after the action of bacteriophage, the bacterium changed into these uniform particles
and often, as ascertained by Raettig (1954) and Her¢ik and Hradelns (1952), the
whole process stops at the phase of uniform particles and there is no formation of
bacteriophage (Guélin 1948).

From what has been said above it clearly follows that the microstructure of the
bacterial cell forms a continuity. There is no morphological distinction between
spherical or linear macromolecules, but the entire structure is very closely bound
into one coherent whole. The same also applies, however, to bacteriophage, from the
moment of its formation. Here, too, bacteriophage forms a higher type of structural
unit.

It would, of course, be a mistake to imagine that every type of cell disintegration
or the disintegration of living matter in general is connected with the appearance
of similar uniform blocks. Cytolysis, which occurs in cells through the agency of
disinfectant substances, osmotic shock, the action of antibiotics, etc. did not show
disintegration of the particles when examined by electron microscopy, but
granular particles of unequal size could be seen. For the time being, therefore, it
is possible to speak of disintegration of the particles only in connection with the
development and formation of bacteriophage, as one of the stages through which
the bacterial cell must pass before bacteriophage is formed. '

Laufberger’s Conception of the Cellular Grid

Laufberger studied cytometry of cells in relation to the reaction of the environ-
ment, from 1928—1934. He found that the size of cells changes and that these
changes are dependent on the pH environment. Laufberger worked with the mam-
malian liver cell, which is formed of a stroma not soluble in water and of a complex
of proteins soluble in water. The stroma is composed of protein, arranged in a struc-
ture which disintegrates when the cell is broken up.

“Destruction of the cell by a change in pH occurs in two fundamentally different
ways, the one being coarse, or non-specific and the other extremely delicate, or
specific. The stroma proteins maintain the cell at the isoelectric point at minimal
volume by positive and negative charges. If there is a shift from the isoelectric point
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to the alkali maximum, which is at about pH 10, the cell always disintegrates through
non-specific alkalization. A shift to the acid maximum (at about pH 2) does not
destroy the cell, since the ion structure of the buffer solution counteracts the dis-
integrating forces.‘

In the case of disintegration of the cell by a slight change in pH, the situation is
quite different. Laufberger carried out experiments by suspending liver cells in.
a small flask of buffer solution close to the isoelectric point (e. g. 6), at which the cells
are completely resistant. He then dripped buffer solution with a slightly different pH
into the suspension. After a certain number of drops, over a third of the cells dis-
integrated. Cytolysis, known as “‘immediate cytolysis”’, was therefore caused by an
extremely small change in pH. In consistent investigations on these processes, the
author found that the “cytolytic figures” given by the number of drops needed to
bring about disintegration are characteristic for the unit under investigation. If the
isolated liver cells are percolated with water, however, cytolysis does not ocour.
Cytolysis returns, however, if the percolated cells are left together with alkali in
a thermostat. In this way the ability of cells from horse B to lyse can be transferred
to cells from horse A. From this it was deduced that cells contain substances, known
as lysotopes, which carry the ability of specific immediate cytolysis.

Laufberger explained the mechanism of the observed phenomena as follows: The
cell is held together by an electrostatic field formed from all the protein molecules.
If there is a one-sided charge as, for example, with pH 10, then the cell disintegrates
according to the law of Coulomb. This does not, however, explain sufficiently the
phenomenon of immediate cytolysis. Here it must be assumed that the electrostatio
field round every molecule of protein or groups of protein is the same everywhere.
This electric field, which is evenly distributed all round the cell, was termed by
Laufberger the ‘“‘symmetrical cell grid”’. For the maintenance of this symmetrical grid
special substances are needed—the lysotopes already mentioned above.

The circumstance that the molecules of protein in the cell form an electrostatie
field around themselves does not of necessity mean that there is a cell grid, i. e. that
all the micro-fields are the same. A symmetrical grid could exist only if the molecules
of the stroma were uniform, i. e. if the cell stroma were composed of one type of
protein. With a large number of molecules arranged according to such a law, the
structure of the grid would be more complex. But grids of this type are evidently
very stable and are not capable of the immediate cytolysis described by Laufberger.
“Symmetrisation” of the grid is therefore essential for understanding immediate
cytolysis. Laufberger knew that the existence of lysotopes in the cell does not serve
to maintain the structure of the cell, but that the lysotopes are the apparatus
responsible for the specific “vibration” of the whole cell (Laufberger 1954).

Present Theories on the Structure of Living Maiter

If the latest observations on the subject of the microstructure of living matter are
studied, it is seen that Laufberger’s theories have in many respects been confirmed.
There is, for example, the study of the monomolecular layers of the spherical
molecules of protein (Polson and Wyckoff 1947), that on decreasing the area in
which these spherical molecules are distributed, the individual molecules lose their
individuality, become firmly pressed into one another and even lose the capability
of hydration. Abderhalden (1944) goes even further and declares that in protoplasm
we are not dealing with particles of protein, phosphates, mineral substances, etc.
beside one another, but that all these components form a very delicately regulated
system, necessary for metabolism. Frey-Wyssling (1949) declares that plasma is
a reticular and, at the same time, a corpuscular system. According to Frey-Wyssling
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(1955), there is no doubt that protoplasm in the state of a gel must have continuity
of structure. This does not exclude the basic granular structure in which the indivi-
dual granules are connected in the form of a chain (beaded chains) and form micro-
fibriles. These beaded chains are an important unit, since the macromolecules are
arranged in them in a definite manner. Disturbance of the sequence of the macro-
molecules, e. g. by grinding in a blendor, leads to the death of the protoplasm by
liquefaction. Brettschneider (1951) also demonstrates, on the basis of electron
microscopic studies, that in plasma there are molecules, distributed in the form of
a network, in which the individual leptones are grouped together in a network with
hexagonal spaces. In this way the network achieves exceptional elasticity, which
means that the protoplasm behaves physically as a fluid and is therefore, to a certain
extent, governed by the laws of capillarity. Moreover, all the elastic and thixotrophic
properties of plasma show that plasma is not composed of kinetically independent
molecules.

Laufberger’s explanation of a cell grid on the basis of non-acid electric charges
and of a basic group of trivalent amino acids, is undoubtedly correct. Netter (1951)
points out that these groups follow each other periodically and form a certain charge
formula for the whole molecule. Because complete equalisation of these charges
occurs only rarely, a certain electric vector must be involved. For spheroproteins
a di-polar impulse of 200—1,200.108 e. s. u. cm. was found.

Present conceptions, therefore, tend to demonstrate that macromolecules in living
matter are bound firmly and, at the same time, elastically. The question naturally
arises as to what it is that connects and binds these molecules, what forces are
involved. On this point the most recent authors express themselves, on the whole,
somewhat uncertainly. There is no doubt that on the one hand we are dealing with
inter-atomic forces and, more particularly, with intermolecular forces. Of the inter-
molecular forces which may be active in joining two molecules, the hydrogen bonds
are important. Bresler and Talmud (1954), however, point out that the significance
of hydrogen bridges should not be over-estimated in relation to electrostatic and
van der Waals forces.

Plasma, of course, is not an entirely homogenous formation, but contains granules
which have recently been assumed by Medvedev (1954) and Sapota (1949) to be
metabolically active. The residue of plasma in which these granules are found is,
according to Medvedev, the ‘“metabolic stock for the granules”. Schachman et
al. (1952) made an ultra-centrifugation analysis of extracts from bacteria and found
even distribution of the macromolecular components. The most homogenous of the
particles had a molecular weight of 1,000,000.

To return to the conditions which develop during phagolysis: It has been said
that bacteria which have been induced to lyse, change in structure. The original,
structurally indistinguishable substance is re-formed into a large quantity of particles.
This disaggregation is an extremely important phenomenon. Bresler (1949) shows
that “the reactions of the spherical proteins—the disintegration of the particles and
the joining of one with the other into more complex particles—are actually one of
the most important of the more complex processes which take place in living nature”.
There is no doubt that the reactions, which are visible by electron microscopy in the
case of the uniform particles, may be classified as a more complex stage of similar
aggregations and disaggregations.

If the conception of the cell grid is used, the whole phenomenon of disaggregation
and aggregation may be understood, in the light of present biochemical studies
(v. Kozloff 1953), that after inducement by the phage, the whole metabolic
activity of the induced cell changes and focuses on the formation of bacteriophage.
The nucleosides are reorganised and the phage evidently provides the necessary
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complex of enzymes (Cohen 1953), in as far as the cell of the induced bacterium is
not able to do so itself. During this reconstruction specific material is formed, from
which phage develops. At the same time, structural separation of these structural
blocks occurs (Her¢ik 1953, p. 92). It is most likely that this separation, which is
connected with the formation of uniform particles, is made possible by the dis-
arrangement of the original cell grid in the form of specific cytolysis, as described
by Laufberger. This would indicate that 1) the process of chemical reconstruction
and 2) the physicochemical process which leads to the change in structure take place
at the same time.

As far as bacteriophage is concerned, a study of this by electron microscopy
demonstrates, as it were, how the grid originates: isolated macromolecules merge
completely and loge their individual character and form a new unit, which is first
a ring and then bacteriophage. Only in the first stages of formation of the ring is it
possible to discern these macromolecules, as they are flattened and pressed together
and then merge completely. The forces responsible for this merging must be consider-
able, when we take into account how tiny these macromolecules are (diameter 250 A)
and how elastic.

The question then arises as to whether it is possible to carry out disaggregation
of the phage into uniform molecules. For this, certain symmetrising substances
would be required, such as capillary-active substances (Bresler 1949). We were
successful by means of the action of these substances on the body of the phage
(Herdik 1952) in bringing about disintegration of the phage into spherical droplets,
which, however, still held together. There was no complete disintegration of the
bacteriophage therefore, but the globular structure, which had completely dis-
appeared through the action of the capillary-active substances, re-appeared. The
flagellum, however, did not disintegrate but retained the linear arrangement of its
spherical molecules without any merging worthy of mention, at all events in the
case of bacteriophage T,, which acts on Escherichia coli.

It is well-known from the literature that bacteriophage is not a very stable unit.
If air is driven through a suspension of bacteriophage, there is an increase in the
titre, which means that the bacteriophage has disintegrated into smaller lytic units
(Steinmann 1946). It was likewise found (Kalmanson and Bronfenbrenner 1939)
that the phage, which represents the normal lytic unit, can easily be dissociated
into units of much lower molecular weight. It is, of course, necessary to make
a detailed study of the physico-chemistry of this disaggregation, since it will probably
be shown that the body of the phage actually does form a grid composed of spherical
molecules and that it is possible to break up this grid by means of precisely defined
procedures. In explaining the formation of bacteriophage, there is no longer any
doubt that the conception of Laufberger’s cell grid is of great heuristic value. This
conception was formulated in the 1930’s and is today an extremely progressive
conception for a general understanding of the structure of living matter. It is all the
more important, therefore, that Laufberger’s conception of a cell grid should be
supported by the latest research work on the chemistry and physico-chemistry of -
proteins and that it should be extended as much as possible and studied on the
greatest possible number of objects, not only from the present cytometric aspect,
but also from the morphological aspect. In this field, electron microscopy opens up
a broad avenue of exploration, in particular the electron microscopic examination
of cellular disintegration, in which it would be possible to observe directly dis-
aggregation of the cell. Work on this subject has already been planned.
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Summary

The conception of Laufberger’s cell grid can be used successfully to explain the
macromolecular processes which take place during the formation of bacteriophage
and which can be observed by electron microscopy.
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K BOnpoCcy MHKPOCTPYKTYDhHl #MBOT'0 Bel(eCTBA
®. I'EPYUNK

Peatome

Ipn daronmsmce HaGmofaercs CTafiA OFHOPOMHHIX IIAPHKOB, KOTOPHE Ipe.-
CTABJIAIOT ONMH W3 JTAIOB Npomecca ob6pasosayus Gawrepmodara (Tepumr 1953).
Ilepen mEAyKnmeil Gakrepmonmsa GaxTepus IOJ SIEKTPOHHHIM MHKPOCKOIOM Hpej-
cTaBjIfeTCs, KaK COBepHIeHHO riagxoe ofpasopannme 0e3 NPH3HAKOB 3ePHHCTOCTH
uam Bosiokumcroctd. Ilon meiicTBHeM GaxTepmodara NPOMCXONHT BHE3alHOe IpeBpa-
meHHEe Tejla 6akTeprd B mapuxd AmamerpoM B 20—25 mu. B JajbHeHIAX CTAXAAX
WIAPEKA CIABAIOTCA M IOCTENEHHO NIpeBpamanTca B Teio Gamrepumogara. Ommo-
BPeMEHHO C STAM OHH TePHIOT CBOX HHJMBEIYaJbHOCTh H CBOO MapooGpasHyIo
dopMy ®m nprEoGperaoT HOBOE KadecTBO, KOTOPOrO OHM JO TOTO He MMeJHA: CJIOIHAA
Macca KOJIbIa, BOBHMKAOIEro W3 CIMBAIOMUXCA INAapoB, HAYMHAET YBeJIWIABATHCHA,
BHYTPH KONbIa 06pasyeTci NeHTPANBHHI OTPOCTOK, — ORHEM CJIOBOM, HAGmO-
HaeTcs POCT.

Wrax, MO)KHO CKa3aTh, 9TO MEKPOCTPYKTypa Oakrepmodara ABisercs: Hemocpes-
CTBEHHHIM TPONOJKeHHEM MHKDPOCTPYKTYPH GaxrepmaibHOM KieTKH. 31ech He
samerHo muddepennmanun Ha cPepuyYecKHe YACTHUH WM MAKDOMOJEKYJH, —
HanDpOTHB, BCA CTPYKTypa GaKTepmE mpeicTaBiiseT HepaspmsHoe memnoe. Ilocie
MHAYKNEA OaKTephoinsa HalmolaeTcs 3aKOHOMepPHAas Je3NHTerpamuA dTOTO Meloro
Ha MapoBHfHEEe 00pa3oBaHUA.

OcraeTcs BOpoc, Kak 06BACHATH BHYTPEHHIOK CTPYKTYPY 9TOTO LENOro, — Kak
B ciyuae GakTepmaNbHON KIETKHM, TaKk M B ciydae Gaxrepmodara. JlaydGeprep
B 1928—1934 rr. HA OCHOBAHUE CBOHMX HAOJIONEeHMI BRICKa3aJl MPeANoJIOKeHHne, 9TO
WIeTKa yJep)kuBaercd, 67arofaps 5JeKIPOCTATHUECKOMY oo, obpasyemoMy
BCEMA MoJjleKyJjiamd GelKoB. DTO OJHOPONHOE IO BCedl KIeTKe 3JICKTPUYecKOoe Iojie
JlaydGeprep Hazpan cHMMETPHYECKOHR KIIETOUHOH ceTkoil («pemerxoin). B Hexo-
TOPHIX CciIyyasx GLIBaeT BOSMOKHO myTeM moBmmenEs pH paspymurs 5Ty ceTky,
¥ TOTJA KIeTKA pasjleraeTcs B Pe3yJbTaTe HeMeUIeHHOTO NATOIN3a. ITa KOHNeUNHus]
Kierounoil cerku JlayjOeprepa oTBedaeT HOBeAmHMM NAaHHEM JmTepatypH. Becbma
BEPOATHO, YTO pemaioiee 3HAYeHMEe B KIIETOYHOH CeTKe EMeET He TOJBKO 3JIeKTpPO-
cTaTtmyecKoe I0jle, HO W BHYTPHATOMHEIE M BHYTPHMOJIEKYJSAPHBI® CUJIH.

Ho 310 oTHIONH He MeHsAeT daKra, uTo HpejcraBienue JlaypGeprepa OTHOCATEIBHO
KJIeTOYHOM CeTKA MOKHO ¢ YCHeXOM IPAMEHHTH /A 00BACHEHHA MaKPOMOJIEKYJIAP-
HBIX TPOIECCOB, KOTOPHE OCYMIECTBIIAITCA B Ipomecce o6pasosasms Gaxrepmopara
¥ KOTOPHIe MOKHO HAOIIONATh ¢ NOMOMBIO 3JIEKTPOHHOIO MEKPOCKOIA.
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Tom. II. (1956) — Fasc. 1

K nmpo6aeme gmibrpyomnxea gopm Gaxrepuii

A. BIIAITKROBUY, B. BLICTPUIIKU, B. CThIK, 1 B, KOBAPOBA

TIpu TeXHUYeckoM coTpynmanyectse 1, PAYCA u U, INIABAYOBOI1
Bupyconormueckutt mucruryr YCAH, Bparucirasa

Hocmynuao e pedaryuio 3 XI 1965

Wszyyenne ycioBuil BOSHWKHOBEHWA W OCOGCHHOCTCH ¢unprpyomuxea gopm Gak-
TePHil JOIKHO POM3BOMUTHCHA B CBA3M ¢ OGCTOATENBCTBAMU, CONPOBOAIAIOMIIME
UX BO3HWKHOBeHWe. Mbl roBopmim o mux B cBoeM oboGmatomem pedepate (Bmam-
koBuy 1 Brictpunkmii 1955a). CoGpaunsiii 1o ¢MX I0p ONEIT MOKA3AM, YTO B IPHpPOLe
$uabrpyommnecs Qopmbl GakTepuil TOABIAOTCA TOrHA, KOTAA faxkrepuu OO
JRUBYT B OPraHu3Me # JOJI'O0 HAXONATCA TOJ BIMAHHEM OYEHb CJIOKHBIX M TPYIHO
ONpefie/INMBIX YCJIOBHI CPefbl ;KMBOrO OpraHusMa. B yclloBHAX onbiTa, rilaBHEIM
0GpasoM IpH BHPANMBAHKN B HCKYCCTBEHHBIX THTATONBHEX CPEIaX, OHN BO3HUKAIOT
B pe3yJibraTe BIMAHUI, KOTOpble HA3BIBAIOT He(aaronpuATHeME. CIOga OTHOCHTCSH
feilcTBUe AHTHOMOTHKOB, CONEH JIMTHS, MMMYHHOH CHIBOPOTKH, Oaxrepuodara,
MEXaHHYeCKOr0 PaspyIIeHys, IePeMe;KaioNlerocs 3aMOPaykKNBAHUA M PA3MOPANKH-
BaHWA RYJIBTYDPH HJIH JUINTENHHOTO BRIPANNBAHUA B ONHOH M TOH jKe IMUTATEIbHOI
cpeme, cojepskallleil cTapelomme ¥ yie paclajgaiomuecst MAKpobe, n t. 1. [pn
OIEHKe HEKOTOPBIX (AKTOPOB, KOTOPHe NPH3HAKTCA PEIIAONIMM Ui BOSHUKHO-
Bennsi puabTpyiomuxca gopm Gaxrepuii in vitro, He cieayer 3aGHBaTh, YTO TaKHe
7Ke YCJIOBMsI MOTYT CO3[aBaThCsi W B OpPTaHM3Me, CNMOCOGCTBYA TaKsike VX BOBHUKHO-
BEHUIO (COCTOAHME MMMYHHTeTa, JicicTBHe GaxTepHodara, aHTUOMOTHKOB M T. m.).
Hanomunas o6 5ToM, MBI He OTOKIECTBIISIEM, KOHEUHO, ¢PaBHHTEILHO yIpoleHHEe
yesoBusA in Vitro ¢ ycJOBHAMM, ¢ KOTOPBIMH MHKDOOLI CTAJKHBAIOTCS B JKABOM
OpranusMe WX B Ipupoie BooOuie.

Hacroamas cBofka Tpex oTHenbHBIX TPY/IOB NMpPeCTaBIAET pa3paboTKy TO# YacTa
mpobieMsl, B KOTOPO Ha OCHOBE NOJIYYEHHHIX JIO CAX NOP NAHHHIX JMCCJCHOBAACH
BHENIHAC  YCJIOBHA, HEOOXOIUMble A BOSHMKHOBEHMs QUIBTPYIONIXCH (HOPM
Gakrepilil, M BRIACHAIIOCH, KAKME MOP(OTOTHUCCKIE HBAMCHEHNA IPOMCXOIAT B KICTKe
OaKTepuy TOJ MlelicTBHEM NeHMUMIUIMHEA M ApYrux daxropo. B KauccTse mopenn
mbl n36pasnn nasnoury llgeiifepa, — napasura u caupodura uesOBEKA, — CKIOH-
HOCTh KOTOpoil K o6pasonanmio L-popm Gbuta yske HaMm ommcasa u ¢ KOTOpoil y Hac
Y3Ke MMeJICH ONIBIT 9KCIePUMEeHTaIbHO-IaToreHeTnYeckol paGorsl (Biaamkosuy 1942).

I

B mepByio ouepeab MBI XOTeiH LPOBCPHTH, UPEJCTABIAOT JII (GUILTPYIOIIHECS
$opmer Gakrepuii obszarenbHy0 crajmio ux ontoremesa (KRammma 1951). B atom
Ccirydae Mbl TOJKHBI OB Ob1 NX HAMTH B X0jIe PAa3MHOKCHNUS GAKTePHil IPH yCIOBAAX,
KOTOPBIC HUYeM He HPeNATCTBYIOT Pa3BUTHIO 3TOTO Mporecca.

Mamepuaa u memods

1. Bubop wmanmmos. ME IpousBOAUIIA OIBITE ¢ 3 WTaMMaMu madoukn Ieidepa, M30JIMPOBAH-
HEIMI B CTyYafAX BocCHasleHus1 000J049eK TOJT0BHOTO Mosra y merelt: H 11, H 23 u H 25, JIBa us Hux
BeJin ce0s B aKcItepuMeHTe Kak b-tum. ITyTem maccasell #a MoJTogEIX KpoJnKax, BecoM B 480—880 r,
BUDYJIEHTHOCTD M TOKCHYHOCTH mTamMma H 23 nosmicumuce HacTombko, 4T0 0,2 MJI KpoBM 3apaikeH-
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HOTO MM KpOJMKa B TeYeHue 24 uac. yOMBaJum KMBOTHOe BeCOM B 700 r mpH KapTHHE reMopparu-
yeckolt cemtnremuy, KpoMe Toro Mer pafoTaiu ¢ 6 WTaMMaMH, H30JIHPOBAHHEIMU M3 JHXATEILHEX
nyreit,

2. ITumameasnas cpeda. KpoMe m1aGopaTOpHHX KUBOTHHX, B Tejle KOTOPHIX MAIOUKA HNetidepa
PaBMHOMKATACh OYeHb CHJIbHO, MBI BCIOJB30BAIN B KAYeCTBE IHTATENLHON Cpefikl aMHUOTHHECKYIO
M aJIABTOMCHYI IIONIOCTH 9-—A12-THEeBHHX KYpHHBIX Bapofnimell, B KOTOPHX MBI KyTbTUBUDOBAJIH
naJouKky B 10 mociegoBaTedbHHX Iaccamkax.

BaparKeHHLe KUNKOCTH MBI PUIBTpoBaimu depes Puabrp Berkefeld-a L-3 nau e L-5. Creny-
wmell nuratenbHO! cpefolt OLII GynAbOH M8 IMedYeHM C npubaBienneM 3,3% wnau 8,3% remonusm-

oBaHHOM! Kpowybelt KpoBH, DTH KYABTYpH MH GUILTPOBAIH Yepes uiabTp Seitz-a m nccaegoBaIn
g)nnmpa'm Ha IpHCYyTCTBMe Puiprpyomuxca fopM. ’

Pegyavmamer uccaedosarnu i

1. Honwumka noayuenus Guivmpyowurcs Gopm u3 UHGEEYUOHHO20 MAMEPUAAL
nABWUT KPOSUKOE.

Opranel Kponmra, mormbmero mocie mpusmBKE nanoux: Ildeiigepa, a mMenHo
KPOBb, YaCTH JIeTKHX, IIeYeHM H CeJie3eHKH ¢ GOIBIIMM CONepaHueM MHKpPOGOB,
pacTmpanmch B cTynKe ¢ (usmonormueckwmm pacrsopoMm 1 : 8. OTtcroaBmuiica
SKCTPAKT PuIbTpoBascs depes GuabTp Seitz-a. Dmibrpat Gbl 0603HATEH aaTepoit A.

N3 skcrpaxTta Geilo mosydero eme 2 guibrpara: mepswit (B) — sro Guima wactb
JROMKOCTH HAJl OcajkoM mocie mentpupyrmposanus npu 1500 o6/Mun B Tedenme
15 mmn., Bropoit (C) — ocTaToOK HAJOCAOYHOM JKHAKOCTH, OTCTaWMBABINeNCH B Te-
werne 24 wac. mpm 4° C. Dxcrpartn B u C tamxe dumbrpoBannchk gepes GpuabTp
Seitz-a. :

Bee 3 ofpasua ¢unsrpaToB 6smm cBoGomHE or Gakrepmit. @misTpar A Onur
noces# Ha moBepxHocTh 10%, KpossaHOro arapa. Ilocie Toro xak QuABTPAT MPOCAYH-
Bajcsl B Cpely, HA ee TOBePXHOCTh HAHOCHIINCH MHKDOKOJIOHMH JKEJITOro craguiio-
xokka. Cpesa 3akiemBajiach A7 3aKPHTAA JOCTYHAa BO3AyXa. 15-AHeBHAA MHKY-
Garma npn 37,°C. He npuHOCHIa pocta Kojommi. OHM He HOABJIAJACH fae TOTAR,
KOIJIa TIOBePXHOCTh CPEeibl BOKPYTI CTAQMIOKOKKA cocKabimBanack ¥ HAHOCHIACH
Ha cBexuit 109, KpoBAHOME arap ¢ KOJMOHWAMM CTAaQHIIOKOKKA.

Mosonoii kKponuk, kotopomy 0,15 mMa gmbrpara A Gsul0 BBefeHO B MO3T, & 0,9Mn
BHYTPHBEHHO, CTpajaj HoHocoM ¥ mormG wepes 8 nmeil. Hpome oHrepura B €ro
opranax He GO HaiieHo HuKakumx uamenennit. [Tamouka Ildeiidepa He BEHpOCHA.
B serxmx Onina maiimena Escherichia coli.

Tor e ¢unbrpar (A) GBI NPUBAT B aMHHMOH HATH 12-THeBHHX KYyPHHEIX 3apO-
auimeit o 0,2 M B waypslit. llepBEi maccasi OKasayica CTePHIIBHEIM, OCTAJILHBIE
OBIH 3arpA3HeHbl MAKpoOaMm aTMocdepsl.

Mo 0,5 ma dumsrpaton B m C 6bUI0 IepeHECeHO B JRUAKYIO cpefy (OyiboH u3 me-
wennu ¢ npubasnennem 3,5% xposu). [laxe mocne 13-nHeBHOA HAKYGanun B HATKOR
cpefie B Heil He HAOJIIOAANIOCH HIKAKAX MHKPOGOB.

2. Hlonwimka noayvenus guasmpyrowuzrcs Popm nasouku Il Peigepa nymem nac-
ca wcell Ha KYPUHLLEL 3apodsiuax. :

1 menuHTeanbumit mramm najnouxu I[Ideitdepa m 2 mTamma ®3 ABXATETBHHIX
nyTeii GEUTM TPUBHTH B aiantonc 9—12-THEBHHIX KypWHHX 3apofsimeii. Bo Beex
ciyyasnx GaKkrepuym CHJIBHO Pa3poCiHCh.

Kaspiit mramm npomen He menee 10 raxkux maccaskeil. YHupkoctb OT HmOCIeNHeTro
naccaska (oxosno 40 muy) mocse guabTpanun depes PuibTp Seitz-a 3aceBanack Ha
moBepxuocTh 109, KpOBAHOTO arapa H B AMBHMOTHYECKYI I0n0cTh 11-XHeBHBIX
KypuHHIX 3apojsimeil. Uepes 3 muA HX aMHMOTHYECKAA FRUAKOCTH IEPEHOCHIIACH
B aMHWOH cBeKux sapopsimeit. Tak 650 mociefoBaTelbHO Ipou3Besieno 5—6 mac-
caxeit. Hu B ofHOM cirydae He yAasoch BepacTaTh najouxy Ilpeidepa.

Quasrpar or 10-ro macca)ka dYepe3 aJJIAHTOMCHYIO IOJIOCTH BBOJMJICA B HOC
xopbKaM (o 2 M) u MeimaM (o 4 xamnm). Yepes 3 nust mocsie MPUBUBKU FUBOTHBIE
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yOuBaJuCh U M3 MaTePHANA CIMBHCTON HOCA, TPAXEH, & UACTHIO H JIETKMX IPUIOTOB-
BJIANIACH IMYJIbCAS ¢ (U3MOJIOTHYECKHM PAacTBOPOM, KOTOpas BIPHCKHBAMACH HO-
BEIM XOPBKAM MJIM MEIIAM B HOC B TAKHUX jKe KOJAMYECTBAX. D MOCIENYIOMAX Naccarkedt
He IPEBEJIO K NOABJICHNIO HI HOPMAaNbHLX, HU L-popm nanouru [Igeitdepa. ¥V xops-
KOB B KOHIIe KOHIIOB aKTWBHpOBajiach Pasteurella. '

U3 ppyrex mrammos manoukm Ilgeiifepa, mpomenmmx macca)aMm depes ajIaH-
TOHMC KYPUHOIO 3apOJHIIa, GUIABTPATH OBIIM HOMY4YeHH ¢ NOMOmbI0 gunsrpa Berke-
feld-a L-3 mnn sxe L-5. Onnm Buphick@Banmeh B aJIaHTOMC KYPHHEIX 3apojnImiei.
AJIaHTONCHASA FAAKOCTh EPEHOCHIACh B AJIAHTOMCHEI® MOJIOCTH CBEIKAX KYpPHHBIX
sapopumeit. Ilpomspommmoce or 2 mo 41 maccameit. Hm B ommoil ammanTomcHOlM
JKMJIKOCTH, 3apasKaBmelicsa sTuMA ¢uibTparamu, namouxa [Ideiidepa ne pasmuomxa-
HU B HOpPMaJibHOH, HE B L-dopme.

3. Honwimra noayuenus guavmpyrowuzcs Popmu nasoukn I peidepa us mcudro
cpedul. .

2 xyapTypu nanoyrn Ideiidepa B 6ynbone us nevenn ¢ mpuGasmenmem 3,3, remo-
JIM3MPOBAHHOM KpONWYbed KPOBM (UIABTPOBAIACH IOCIe 3-AHEBHOH WMHKYGamum
depes guabTp Seitz-a. DuabTpaT 3aceBalics KaK B CBEMYIO CPey TOTO ke COCTaBa,
Tax Ha 109, kpomanoit arap co cradumororkom. Ilocne 9-mHeBHOM HEKyGamm: 0Ge
CPelsl OCTABAINCH CTEPUILHBEIMH,

4. Mopgoaoeusn nanouku Ilpeiifepa, enpawusasueiica ¢ kypuHss aapodsiuax.

®opma manourn Ildaiiepa, pasmuoaBmelici B alIAHTOMCHON WOJOCTH KypH-
HOTO 3apofbima, M3ydajlach HAMH ¢ HOMOWIBIO CBETOBOTO M 3JIEKTPOHHOTO MHKPO-
cKonosB. Haiiiennsle HaMu OpPMEI HEYeM He OTIAYAIMCH OT GOPM NAJIOUKH, BHIPAILA-
BaBIUeNiCs HA KPOBAHOM arape, 0 KOTOPHIX I'OBOPHIIOCH B HamMell IpemecTBOBaBIIe
pabore (Bmamkosuua u Brierpuumrmit 19556).

IL

Iocite GesycuemHEIX TONHITOK IOJYYHTh (UIBTPYIOMUecs (HOPMbI TATOUKE
llgeitpepa m3 ¢unbTpaToB Ccpenpr, B KOTOPOH OGaKTepUH pPasMHOKAINCH OYEHB
XOpomio, MBI NETAINCH BH3BaTh obpasoBamme L-murisa, onupasch Ha paboTw
Tulasne (1951), Dienes (1947), [latourn m Cyxamoroit (1951), Hepmyra u Heuaca
(1954, 1955). Onmrtsr Mb1 MOBeZM 10 TOH cTaguH MOPPOIOTHICCKUX UIMEHEHMIl, IPH
KOTOpPOif Mbl yGejuauch B BO3HMKHOBEHMH T. H. L-mukia y mamouxu [ldaiidepa nop
BIIAAHAEM Da3jUYHHEX (PaKTOpPOR.

Mamepuan u memoduv

1. Bu6op wmanmos. Mut paboranu ¢ 2 mrammamu nasouku Ildefipepa Mennnreansmoro mpo-
HCXOKeHNA M ¢ 3 IITAMMaMU, U30IAMPOBAHHEIME 13 NEIXATeJIbHKX IyTell, 9To GELIN Te e LITAMMSI,
4TO M B NpefABIAYILeM OLEITE.

2. ITumameavras cpeda. a) Ilnomnan cpeda, IepedeHp NpUMeHABIIMXCA B ONEITe BUIOB INTA-
TeldbHOU Cpefnl MpuBoAuTCA Oed ocobolt creuudpuranum, s pacdere Ha TO, YTO OHH OOLICU3BECTHHI,
ITO T. H. IOKOJIANHEIN arap, oGoramenHuit 19, proteose-pepton Difco Ne 3, 20% crepunbHol
MHAKTHBUPOBAHHON sromagunoit chiBopoTHM, 10 9% ApOHUKEBOTO dKCTpaKTa M 159, Gapanbell KpoBuH,

Henmuaun, BussBaomui L-ouKi, Mol HaHoCHIH B #edo6ok (2000 ex/mMa) wiy Ha MOBEPXHOCTH
arapa (150-—375 en/mi).

Iamoury Iletidepa ME BHpaUBANK adpobHO MIH noJdyaHaspoOHO, ¢ KyabTypo#t S. mar-
cescens umn Oe3 Hee. TeXHMKA [10CeBOB GbIBalla BCEIAa OfHA M TA Ke: Mbl HAHOCHIX MCCIELYeMYIO
KYJIBTYpY WITpUXaMH, IMApalIedbHEIMU € 3HKeT0OKOM,

b) /Kudran cpeda. Mu monb3oBaiick roBaibuM GyiboHOM ¢ HpuGaBaenuem 10% TpOHIKEBOrO
9KCTpaKTa, 20 % JomaguHo¥ CHBOpPOTKM I 209 Kpodumubell kpoBu. K artolt cpeme Mot npn6aBaAIH
neHunuaue (1, 10, 50, nmu 100 el/MaI), MM ke raMMa-riIo0yJMH, NOJYYeHHHN K3 CEIBOPOTKHI
KpOJNMKOB, NMMMYHUSHpOBaHHEIX Iajouxoll Ildefidepa.

¢) T. 5. RM-cpeda mpejcTaBuANa cMeCh IJIoTHO! m upKolN cpesl B mpoSupke (Kocolt mroko-
JapEbiit arap ¢ mupxo#t dasoli, conepsrasurelt 6yuabonH ¢ 10% HpoHHeBOTo sKcTpakTa n 209% Jo-
UIaAUHONA CHIBOpOTKH),
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d) MpemapaTH 1A CBETOBOTO MHKPOCKONA BHPESAIMCh M3 ILIOTHON Cpejil IO MeTOoRy Dienes
v Smith-a (1944) u oxpammBauHCh KpacureZeM Giemsa, pasBefleHHHM Ha 1 :200, B TeleHHe
2 4acoB.

e) PunepuMMyrHas cHEOPOMKG U 2aMMA-2406yAu NPUTOTOBIANHCH IyTeM MMMYHH3AIHH Kpo-
JMKOB M KpHC MHAKTHBHpOBaHHOR Kyubrypo#t mamoukn Idefipepa; raMMa-riro6yJIuH N8 rUmepuM-
MYHHHX KpOJAYbHX CHBODOTOK—IYTeM NpelHIHUTANHE CHBOpOTKA npu —4° C ¢ 25% cmHpra
M pacTBOpeHHA B (PUBMOIOrHIeCKOM pacTBope.

Pesyavmamut uccaedosanuii

1. O6pasosanue L-gopmu narouxu Ilgeiifepa ¢ sasucumocmu om npodosrcumess-
Hocmu Oeiicmeus NEHUYUAALHA.

Ips HameceRWN MeHMIMJIINHA B }KeNOGOK B IHTAaTeJBHOH cpefe CJefyeT NpH
onmcaHRE oGpa3oBaHMA L-KoJOHEA TNpHHMMATHL BO BHEUMaHWe (axTOp BpeMend,
ArpalmEil CBOIO POJNb IpH MPOCAYABAHMHE AHTHGHOTHKA B HUTATENLHYIO Cpeny.

Mu mecneoBai®E 5 mramMmoB majtouxn lleiidepa. Bee onm mon neiicTBHeM nMeHH-
nuanmEa obpaszoBamm L-gopmer. Yacrmummii amaspo6mos yckopseT o0pasoBaHDe
xpyumsx kpyramx Ttedern (HKT), a Tem cammm m L-romonmid (ucnonp30BaHHe
S. marcescens, 3axineiika damex [lerpm).

Coxartsiit 0630p L-muxna namouxm Ildeiidepa Ha moxonagHoM arape ¢ MeHEIAILIA-
HOBEIM ’KeJIOGKOM BHIJIAAAT Ha OTTHCKAX W MasKax, oxpamemHux no Giemsa,
creyomeM o6pasoM: :

B Teuenme 2 uwac. mocie moceBa KyJabTyph mnamouxm Ildeiidepa Ha moBepxHOCTH
IOKOJIaHOTO arapa KONOHHE He obpasoBamuch. QopMa MEKPOGOB He MEHANACE.

Yepes 4 uaca mocJe 0ceBa MTPEXOBKOM MO JIYNON MeCTaMi 3aMeTeH Ha MTPAXax
Hajler MEKpoGOB. Y mTaMMa 3 BePXHEX JHXATeNbHHX IyTedl Mopdozormdecrue
M3MeHeHHsA MHKpPOOOB B CKONJIEHAAX He HAOMONAIOTCA, Y MEHWHTealbHOI'O IITaMMa
3aMeTHH BHJIAIOIFEecs M3 Tejla GAKTePHHE OTPOCTKH, YTONIeHEs ¥ o0pasosasme
xpyraux tenern (ta6. I, pme. 1 r 2). ‘

Yepes 6 wac. mocie moceBa B JIYIy IO Beell MOBEPXHOCTH arapa 3aMeTHHl MeJIKH®,
efBa pA3JIMIUMEe KOJOHMH. HECKONBKO JeCATKOB MM COTeH MHAKPOGOB B mOJe
3peHHS MHKPOCKOTA 06pasyoT MEKPOKONOHME. MEKpPOGH pacTyT B JJIHEY, OTIH-
9810TCA HeNpABWJIBHKMHE, YTOMIIEHHHME JacTsMu Tena u oopasylor KKT. Wmorna
BCTpeuatorcs orfenbEEe Teabna. HHKT GoBaor onmopojHbe, CHHE(UONETOBOTO
neera (ta6. I, pmc. 3 = 1a6. 11, puc. 4).

Yepes 8 uac. mocjie IPEBHBKM IO COCENCTBY C KeMOGKOM ¢ NeHRIAIAHOM Haxo-
JATCA MeJIKTe, efBa PasinIuMKe KOJIOHHHE, a IOAabIe OT NeHHIII/IAHA OHE GHBAIOT
ropasgo KpynHee. Y mTaMMa M3 BePXHHX JHXaTelbHHX IyTei KHKT o6pasyioresa
BOM3H 3Keo6Ka B 6OBIIOM KOJ@4ecTBe TOJIBKO Temepb, TOIAA KaK Yy MeHHHIeallb-
HOTO ITaMMa OHH ye cQOPMUpPOBAIACH, B B HEKOTOPHX H3 HEX HAYMHACTCHA BAKYO-
An3anni.

Yepes 12 wac. mocse nocepa HAGIIONAIOTCA KOJOHAK ePEXOHOrO TANA, & TAKKE
xosonnn urctx HKT B pasnmuHex cTaguAX pa3BATAA, — OT OXHOPOJIHHIX 10 BAKYO-
JM3RPOBAHHHX M CETMEHTHPOBAHHEIX MHOTOYMCIICHHEIME Teperopofkamu. Homonmn,
yHaNeBHHe OT ;Kelo0Ka ¢ IeHMIMUIAHOM, GHBAIOT MeHbIIE 0,1 mm (ta6. I, pmc. 5
u ta6. 11, pnc. 6).

Yepes 24 uaca nocie moceBa MOGIM3OCTH OT NeHHIH/IIAHA HAXOJATCA OJXHHE TONBKO
L-xononnn, cocrosmme u3 L-Teslen, — 1o Gomnbmmeil 9acTd BaKyOIN3WPOBAHHEIX.
Bpocaerca B T71a3a MOPIMMHMACTAaA NOBEPXHOCTh 3THX KOJIOHWi B CPABHEHMH C Iiai-
KUMHA ceprYecKEMY KOJIOHHSMH BlajieKe OT NeEANMIIIAHA (ra6. III, pmec. 7).

Yepes 36 vac. mocie mocepa B6IM3W NEHANMIIAHA HAXONATCA, TIaBHEIM obpasom,
pacnapmuecs L-xomonmm, pacnasmmecs KHT m MHOXXecTBO MenKO3epHMCTOrO Be-
IecTBAa BOKPYr KojoHmA. Heckoabko mambme OT jeldo0Ka, cpel HOPMAaNBHEIX
[JI8KAX KOJOHMIA BCTPEYAIOTCH B MEJIKHO® KOJIOHUH ¢ H360pOsKIeHHOM II0BePXHOCTHIO.
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Hepes 48 wac. mocie moceBa PATOM ¢ KEITOGKOM NeHUIHIIINHA HacTynaeT pacmap
L-xomonmii. Bonmpmuncreo KKT pacuamaercs, B Apyrux HAGMIONAIOTCA MeJKHe
3epHUCTHe OOpPAasOBaHHA HJIM KPOTKHE, TpaBHIBHbIC KOKKOOAUMIIIAPHBIC TeJbla,
OkpamuBaomueca KpacHoguonerossM. Ho kpome nux soxpyr KKT u ocratkosn

~KOJIOHUH HAXO[UTCS MHOKECTBO GechopPMEHHOTO 3ePHEUCTOrO BelecTBa M X0pOIIo
coPMIPOBAHHEIX TIATOYEK M BOIOKOH. MEI I0;1araeM, 4To 970 MHKPOOHI, KOTOPHIE BO3-
HUKAIOT 13 HEROTOPBIX pacnanaomuxca KKT s nurarensroii cpene, rae konnentpamms
HeHHINUITIMHA ynajla HAacTOJNbKO, 4TO YiKe He BhI3BIBAaeT o0pasoBaHusg HOBhix KKT
1 L-mukinos. Bosuukaomume tax MAKDPOOH He YCTOMYMBEI II0 OTHOMICHMIO K ICHM-
IUMIIMHY ¥ B TIPACYTCTBUM JOCTATOYHOI0 KOJMYECTBA DTOTO aHTHONOTHKA HeMeJIeHHO
mepexopAT B L-mukast (ra6. 1V, pue. 9). »

Bpanu or nemumnmanmna vaGmionaimorcs T. H. nepexopusle L-rosmonuu (Ilarouxa
u Cyxanosa 1951), npoucxoaeHite KOTOPHIX ME 00BACHsEM TaK, 4TO yiKe BO3HUKIIUe
HOPMAJBHBIC KOJIOHUM HOCTENleHHO M3MEHATcA B L-KOJOHHM, Haumpas ¢ naubolee
crapslx MukpoGos (ta6. 111, puc. 8).

Hepes 72 waca 1mocie noceBa Ha MOBEPXHOCTH CPeAbl HAXOANTCS 2 BUIA KOJIOHMIL:
HopmasibHble i L-romonmu. Homonust, B3aras ¢ moboro mecra (BGAU3K WiN BiacKe
OT IeHMIM/INHA) U nepeHecennas Ha 109, KpoBamoii arap, maer Hauajo YuMcTOl
KyJIbType HOPMAJbHBIX KojoHmil nazouykn Ildeiidepa. Boapmuucrso L-womonuit
HaXOMTCA B COCTOAHMM pacnaja. Bpanm or jxemofxa pacmosiosKeHBI BIepeMemKy
T. H. HePCXOHBle KOJOHUM 1 L-KoToHuu.

Uepes 96 wac. nocne mocesa KapTuna Taxas ke, Kak u depes 72 vaca. Kononuu
HpefcTaByIeHbl ABYMs1 THIIAMH: L-KOJOHNAMM 1 IepexOHEIMEI KOTOHMAMY. L-KOJOHUNI
¢ coT000PagHOil CTPYKTYPOIl COCTOAT U3 0CTATKOB L-Tesern ¢ MEOIKCTBOM MEJIKO3ePHH-
CTOTO BEMECTBA M € MeNKHMH 00pasoBaBHAME B (OpME NAJOYEK APKOKPACHO-
¢uonerosoro npera (Giemsa). B maskax mpn ysenmuennm B 1360 pas kpome KRKT
HAXONATCA MeJJKHe MHUKPOOH M BOJOKHMCTHIE MHKPOOH, a TaKKe GOJIbINOe KOJIH-
9eCTBO MeJIKO3epHUCTOro Beiecta (TaG. V, pume. 10).

Hepes 120 n 144 uaca nocse 1ocesa Kapruna KYJBTYPEL OTJIMYAeTCA OT IIpefuie-
CTBYIONIEH TOJIBKO TeM, 4TO, KPOMC pacHaf@iomIXcs COTOOOPABHBIX OCTATKOB L-Ko-
JIOHMIT B Hell HAXOJATCH ¥ MOJIOJ(ble HOPMAJbHEIE KOJOHUN, COCTOSIIME U3 KOPOTKHX
laJloder miM BOJOKHUCTHIX MHKpo6oB. B cromnenmsax ¢nomeroBoro Bemectsa
pacnaBmuxcs KOJOHHI BBITENSIIOTCA MeJKHe KPAacHOPMOJIETORble IANIOYKH, BOZHH-
Kaiomue B pesyibraTe T. H. Henosmoro L-mmkma (Tulasne 1951).

JTOT ONBIT, — KPOMe NOATBEPIICHHUS TOTO, UTO TMoJyanaspoGHas cpefia ¢ S. mar-
cescens CTUMYJIMPYeT BIMAHME MEHAUMIMHA HA BO3HUKHOBeHMe L-mmiia, — npunec
elle OmHO OTkphiTHe: y mramMmoB mnajioukd Ildefidepa, oGpasyembix HIMHHRIME
BOJIOKHaMH (MHOTOsilepHbIe KiIeTkm — Bisset 1951), L-nukn moy meiicTBueM mHenu-
TUIHHA HACcTYNaeT PaHbile, YeM y MTAMMOB B OpPMe KOPOTKHX I1aJI0YeK.

Hpu posroepeMenmsix HaGlONeHMAX HAN KYyJbTYPaMH ¢ ICHHIMIIIMHOM MBI
ybenmaueb, uto TaM, Ijfie TOCIe 1OCeBa BCe MHKPOOH HCPEXONMIM B L-dopmut,
depes 4—6 mueil HAYBHAIM NOABIATHCH HOPMAJbHBIC KOJOHHMH MAJOUKY Heiidepa.
CrenmaibHO NOCTaBNeHHBIN ONHT NOKA3aJ, YTO NAJOYKA Ilgeiidepa, nepexous
B L-(opms, criocoGna pasiosmnth NeHMIIIIIME B CBOCIl OKPYre, TaK UTO cHOCOGHBIC
K pasmHosxenui0 gopmbl nasouxu Ildeiidpepa pasMuorkaoTca IOTOM B 5THX MecTax
HyTeM IONepeYHOro JeJeHMsT M JalT HAuaj0 HOBHIM HOPMAJbHLIM KOJOHHSM.

2. O6pasosanue KKT nasouxu Ilgeiigepa na wokoaadmomn azape, Ha NOGEPIHOCMD
KOMOopo20 6vla HAKANAH NEHUNUAIULH.

KHT o6pasyiorca paBHOMEpHO 1O Beeil IOBEPXHOCTH cpejsl, TOOPHIATaHHOI]
nepununnuaoMm. Hyneryper nanousn ITldeiidpepa Gpamich s mccienoBanus yepes
2,3,4,5,6,7, 8,12, 24, 48 n 72 4aca mocie mocesa. Yepes 6 wac. GoabmuHCTBO
najodex obpasyer yime KRT, romorennoe comepmnmoe KOTOPHX HMHTEHCHBHO
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oKpammBaercsi cuHedmomeToBHM nBeroM (Tab. II, pme. 4). Vsmenenus Gaxrepuit
6mBann 6ojlee MHOTOYHCIICHHHIME M BHPA3ATEILHREIME IPA NPAMEHEHWH 375 ex/Mi
NeHANMIINEA, 9eM IpH HPAMeHeHAN MeHbMUX KoimdecTB aHTEOHOTHKA (175 em/mi).

3. O6pasosanue L-kosonuii u KKT ¢ cmapux kyavmypaz nasouku Ilpeiigepa.

Mu nmpociepmiu Mopdosormio a’dpoOHOH KYJIBTYPH IBYX INTAMMOB NaJOYKR
Ideiipepa Ha moxoyagHOM arape BIIOTh xo 13-ro mea kyasrmaumm. Hauymnasg
¢ 9-ro 1HA, B CTAPHX KOJOHHAX WM Ha MX mepudepuy NOABIAINCH 6ojiee TeMHEE
OCTPOBKH, B KOTOPHX IO3[Hee MOKHO OHJIO pacHO3HATh BTODPHYHEE KOJIOHMH,
BRIpacTaolive Ha OCHOBe HepBMYHEIX. OHA He 3aMeTHH IPOCTHIM riasdoM. MIx MoxHO
OTKPHTH OPH Paspese OKpPAameHHHWX 6J0K0B. B 3THX BTOPHYHEX KOJOHHAX HAMH
6umn HaimeHsl BoslokHa ¢ HHT m coGomare HKT. Konormm mmenm ¢opmy mepe-
xopuux L-komoruil manouru Ildeiigepa (1a6. V, pmc. 11).

4. Boswuknosenue L-uyuxaa nasouxu Ilpeiiepa ¢ mudrur u cmewannvixy RM-
cpedaz.

Tonst yxuaxont n cmemanson RM-cpemst comepmanu mo 1, 10, 50 mam 100 enx/ma
nennnuannHa, unn ke 20%, ramma-rao6ynmHaa. B mux sacesamacs 0,1 M B3BecH
MzKpo6oB 13 48-9acoBoil KYJBTYPH Ha KpoBsiHOM arape (1 xkosomms Ha 1 Mi ¢uauo-
JIOTHYeCKOTO PacTBOpA).

Pocr B KEUAKEX cpefax KOHTDOJIAPOBAJICA, BO-IEPBHIX, C IOMOIIBI0 MAa3KOB,
a BO-BTODHIX, IIyTeM IlepeceBa HA MIOKOJAfHEIA arap u pa3pe3aHuss 0JIOKOB, B3ATHX
¢ MecT npuBuBKM depe3 1, 2, 3, 4, 6, 11 u 16 greit nocsae npEBUBKA HEPBOHAYAIBHOMN
KATKOCTH WM CMeIaHHON cpefsl. Poct mposaBnsics B Bafe c¢naboro NOMyTHEHNA.
Brulm nosyuens ciefyomye pe3yiabTaTh:

1. Ilpamecs 50 mmm 100 en/ma meHHmMIINHA X Ccpefe HpPEHATCTBOBAJAa PasMHO-
sxepuo nanogkd [Ideiidepa. Cpema ¢ 10 ex/mnm mo 6-ro pEs ocraBanacs Ges mpm-
3HAKOB pocta Gaxrepuii, Ho epe3 6 mHeil ymaBasioch BupacTETh nanoury Ildeitdepa.

2. O6pasosanne HKT B 6ynronax u RM-cpene ¢ menunuminaom (1 ex/mi) GeBaer
B CPaBHEHHH C INIOTHHIMA CpeflaMi ¢ NeHANMJJIMHOM Me[lJIeHHee M MeHee BHIPa3’Tellhb-
Ho. HHKT GuBalor mennue.

3. 'amMa-rno6ynmH (B OTIINYEE OT MJIOTHOH cpefnl) B skufKUX cpenax u B RM-cpene
crumynupyer paspurue L-nukia mamouxn Ildeiidepa yixe uepes 24 waca, korma KRKT
B JKOMKOH cpefe ¢ 1 en/Mi NeHMOMIINHA B 00meM BCTPEYAaOTCH PENKO.

4. RM-cpena ¢ ramma-riio0yiMHOM depe3 3 JHA IPHBOIHT K nmbq)epennnannn
TAKUX eMeHTOB L-mukKia, KOTOpHE mocile mepeceBa Ha LIOKONAJHBIA arap Haior
Havano L-KomoHUAM.

5. Hepexomasie L-kosionmm BeTpedaroTcd HAPALY ¢ HOPMAABHEIME KOJIOHHSAMH
Ha IIOKOJIAJHOM arape, Ha KOTOPHH OB NepeHeCeH MaTepwajl W3 Cpefbl, COHep-
;Kapmel raMma-rao6miue min 1 e/MJI HeHHIWJUINHA, HaYuMHAsA ¢ 6-ro AHA KyJbTH-
Banuu unanoukum lldeiidepa B arux cpemax. Tawkum oGpasom, mnuTenbHOe HedcTBHE
raMMma-riao0ynmHa wim HeOOJBMIMX 03 HeHANMJIJIMHA CHOCOGHO BEI3BATH L-IMKII.
ITpuGaBnenne raMmma-raobynmua B npomopumm 1 : 5 K IJIOTHBIM cpenaM He OKAa3H-
BAJI0 TAKOTO BIMAHWSA, KaK B KHNKAX cpelax.

9. Pocm L-kosonuii nasowxu Ilgeiiepa uz anouiusuposarnozo mamepuaaa.

Menunrreansusii mramm nanoukn lldeiidepa, KOTOPHA B BEICYMEHHOM COCTOSIHEA
XpaHHJICA B TedeHMe modyropa jeT mpu -+ 4° C, npm mepeceBe Ha 109, xpoBsHOK
arap [Jaja BO BTOPOM llaccajke 2 BANA KOJIOHAA: HOPMAJIbHEIE M €IBAa PA3JIMIEMEE,
Ceporo mpseTa, ¢ HePOBHOH MOBEPXHOCTHIO M KpasaMu H ¢ L-reMommamcoM. 31o GrIIM
THuAuHRe L-KojloRWA, a mMeHHO B-THmna, Tak Kak depes 3 reHepamuu 3TH KOJOHHHN
BEPHYNHCH K OORIYHEIM opMaM.

TaxmM o00pa3oM, MBI NpPOM3BEJM MCOHTAHWA MHOT'OYACIEHHHX YCJIOBHH NpH
KoTOoprX obpasyiorca L-gopmu manouxn Ilpeiidepa. [lomydennsie HaMm pesysibraTh
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CIIyKaT JJIA OPHEeETHPOBKE M NOKA3HBAIOT, B KAKOM HANPABJIEHMM HTTH B IOMCKAX
6uosormueckn aKTHBHEIX (uupTpylomuxcs ¢opm. Ho mpeskme Bcero meobxommmo
OBJI0 IPOBEPHTH BHI3HIBAGMBI NEHMIUWIIMHOM L-HUMKII ¢ DOMOIIBIO BIIEKTPOHHOTO
MHKPOCKOLA.

(Ta6.1,11,111,1V, V) 111

IlonyunB omHT 3JeKTPOHHOR MuKpockommu nanouk: Ildeitdepa (Bramrosud
u Bucrpumokmi 19556), MH cocpefoTodmim cBoe BHEMaHWe Ha L-muki, BH3H-
BaeMHlii y Hee NEHMIUINIMHOM Ha IIOBEPXHOCTH HIJOTHOH cpexasl. Hameit nensio
6nsi0 momosiHHTH HMccilefoBanua Hamamepa c¢ cotp. (1954), paGorasmero ¢ Proteus
vulgaris, n Tulasne n Brigmann-a (1952) n Dienes (1953), xoropsie mas atoro Buma
IPUBONAT pasMepPH JKUBHECHOCOOHHX (PUABTPYOIMXCSH YACTHN, B TPaHANAX OT
170 go 250 mu. Bopodem B 3THX cirydasx pedsb mjer o 3aduKcHpoBaHHHX L-popmax,
a He 0 mpeBpaIieHnn KieTkn 6axrepun B L-dpopmy gvepes 1. H. HKT, rax ato Habo-
mana B ¢azoBoM KoHTpacte Stempen m Hutchinson (1951) u ap.

. Mamepuaa u memods

1. Bubop wimamma. Menunreanpusiit mramm namourn Idelidepa BeIpammBasicsa Ha MOKONARHOM
arape, MOJMTOM pacTBOPOM NEeHUIMIUINHA B KoHIeHTparun 200 ex/mi, Iocie Toro, Kak meHMIMIIIVE
BOUTHBAJICA B Cpefy, Ha MOBepXHOCTb arapa HAHOCHIOCh 0,2 M 24-4aCoBOM KYILTYpH MAJIOYKM
IIgeiigepa (1 xononna B 1 Ma $uaH0IOrUIeCKOTO pacTBOpa).

2. IIpuzomosaerue npenapamos OAR SAeKMPOHH0z0 mukpockona. Hamm ycunua GruM Hampas-
JleHB Ha, TO, YTOOH paapaboTaTh MeTON HATVIAZHOTO U300paneHNA 6aKTepHAIbHHX KIETOK, IepeXo-
ARauux B L-umka, mpamo Ha arape. G aroif Iesbio ME moMewnaiu GJIOK, BHIpeBaHHHH M8 arapa,
Ha HpefMeTHOe CTeKIBIIKO KYIbTypoll BHU3 M HaKamEIBAJIX Ha Hero 3 Kamiu pacrTsopa Bouin-a,
9T06K KOJIOHMM MM OTAEJNbHEE MUKPOOpFaHUBME OTHeJMJMChL OT arapa. Ilocie ynmamenma Gioka
(depes 24 4Haca) mpemapaTH PUKCHPOBANUCH METHJIOBHM CIMpTOM. JacTh mpemapaToB ME OKpalik-
Bamu mo Giemsa A MCCHelOBAHUA B CBETOBOM MHKDOCKOIE, a BTODYI0 4acCTh HECKOJBKO pas
CIIOJNIACKUBAJIN AeCTWILINpOBaHHOR Bofoli, Horja mpemapaTH HMpOCEIXaJHM, MBI MX MCKOCR IOKpHI-
Baili XpoMoM (B CHenmaiibHOM anmaparype). Mu Gpain HeckodbKo GoJiblle XpoMa, 4eM OOHYHO.
Tlocame aroro Ha mpemapaT HaHOCHICH ciodt momuctupera (1% pactBop B Xmopoopme). OTTHCK,
KOTOpHH Taxum 00pasoM HpeBpalaicdA, CoOCTBEHHO, B HeraTHB («aTOMHaf peIVIMKa»), MH € IO-
MOIbI0 MOMMCTHPEHOBON IJIEHKM CHMMAJNH B Temio# Bofle. MeCTa ¢ BLIZaBIEeHHON NMOBEpXHOCTHIO
arapa, KOTophle pacHnosHAIOTCA Ges TpYAA, ME BHIpe33JIM HOKHMIIAMI M NMOMEINAJN MeTaJINYeCKIM
CloeM BHM3 Ha IOJIOKHBIE CeTOYKH C KOJIONWEBHMH INIeHKamu. BcmomorareabHas moimcTHpe-
HOBasl INIeHKA pacTBOpAJIAch B mapaX Xiopofopma mim Gemsena. IlpemapaTht usyvasinch ¢ Io-
MOWLIO JJEKTPOHHOTO MHKpOocKoma Mapku Siegbahn-Schénander npm mnpsamoM yBesmueHun
B 3000—5000 pas.

Pezyavmamsl uccaedosaruii

B 2-uacoBoii KymbType MH HAamUIM KAETKY B Ha4aJbHOH CTaguu 0Opa3oBaHUs
L-tenbma — B opMe MaJIeHBKOrO OCTPOTO OTPOCTKA B IeHTpe KieTKm (Ta6. VI,
puc. 1). Ilpaspa, B T0# ke KyabType BeTpedanuch u GoJiee MO3KHAE CTAXMA 00paso-
Barmsa HHT, rak Kak B mocesHHOH KyJBType HaXOAMINCH KJIETKY PA3JIMYHOTO BO3-
pacTa, T. e. B pasjMuYHOIl CTelleHH pearMpyIlonue Ha AelicTBHe HeHMIuIInHa. Prc. 2
Ha Ta6. VI npencraBifaer HecKOMBKO 6GoJlee KPYHOHEI KPYTJIEI OTPOCTOK KIIETKH
B 6-oM wacy mExyGammm, a puc. 3 Ha Tab. VI — yKe cpaBHHTeJBHO XOpOHmO pas-
Buroe HHT, coexusennoe ¢ xKierxoil m3 2-yacoBoil KyneTypsl. Cilefyiomue CHAMKA
noxassBaoT BosaukaOoBeHme HHT, coenmuennoro ¢ marepmHckoil kieTkoit (6-yaco-
Basd Kyaerypa, Ta6. VI, pme. 4 m ta6. VII, puc. 5, 6). B stux renbmax MOKHO
Pa3JIHYATh MeJIKYIO 3epHECTOCTE. B 24-uacoBoii kyanrype HHT aBHO eme cBA3aHH
¢ octatkamu KieTok (ta6. V1II, pue. 7). Ouu oryimuaiorcs MeIKO3epPHHCTOR CTPYK-
TYpoOi#, HO He Bcerja OEIBAIOT OTYETIIMBO OTPAaHUYEHLI, YTO HABOTUT HA IIPENTOJIIO-
KeHHe 00 WX pacmaje, HO TOJIBKO 6GmoJlormYecKHMH omBIT OBl MOT' PEMINTh BOIPOC,
HPHBOAMT JIM JTOT pacliafi K BOBHHKHOBEHMIO JKM3HECHOCOOHBIX MEJIKHX TeJjel, MM
Ke 9TH 9acTHI(El NOJBepraioTca apronusy u norubasor (1a6. VII, puc. 8). Crenyromuit
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Ta6. VIII a. ITanouxa Ipetifepa. Pacman Kierok Gakrepn# B sepHHMCTOCTH. PHC. 10—13:
YyBenudeHze B 22.000 pas, puc. 14: ysenmdenne B 15.000 pas.

CHAMOK 24-4acoBOM KYJBTYPH TaKske mM300pakaeT OCTATKA GaKTepHm m pacoaja-
jomuecs HHT (ra6. VIII, puc. 9). Cpenm HEX BEAHO MHOTO MeJIKMX YacTHI, pasMe-
pamu or 100 mo 200 mu. HaGmopaa onmcniBaemoe smech ob6pasosamme KKT, mm
B 4-9acOBOM KYJIbTYpe BANEJM ClleAyIomee ABJIeHNe: KIeTKH GakTepuit — Ge3 HaMeKa
Ha HAYAHAKOmMeecA oOpasoBaHme L-Telenl — IpeBpamiajiich B TPO3AbA MEJIKHX
3epHHINEK, NPHOIA3ATEILHO ONHHAKOBHX padMepoB oko0i0 100 myu. Ham caywamocs
HAOJIIONATh KIETKA, COXPAHABIIME IEPBOHAYANLHYI (OPMY NAJIOYKA, B OJHAKO
Yy HEX He Ha0/IONaOCh HAKAKOM KJIETOYHOH OGOJIOUKA: BCe HX COlePIKMMOe IpeBpa-
THJIOCE B 3epHUCTOCTH (Tab. VIIIa, pre. 10,14,12,13). Mu noxa He MOsKeM OGBACHHUTH
aroro spjaeEmA. C IOMOmbBI0 ONMCAHHON HAMH METONWKA ATOMHHIX pEIJHK MH
OPATOTOBHJIA KOHTPOJBHKIA IIpenapaT, HCXORA W3 24-9acOBOM KyJIBTYDPH Ha arape
KOTOpaA He IoABeprajach HAKAKYM BINAHAAM H KOTOPYI0 ME OYACTIJIE IIyTeM

15

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

HeBTpHQYrupOBAHAA B [eCTHIIMPOBAHHOI Bofle. Ma3oK oumIIenHOM B3BecH HA IPei-
METHOM CTEKIIBIIKe HOKPHBAJICA XPOMOM M cHuMasics momuerpeHoM. CHAMEHM
ATOMHEBIX PeIIMK TAKMX MA3KOB fICHO MOKA3HIBAIOT BIOJHE COXPAHUBMIYIOCH GaKTe-
puambayio o6onoury (ta6. VIILa puc. 14). Ha ocHOBaHMHM 9TOr0 MBI CYIUM, 9TO HabiIio-
naBmasgcd HAMH 3EPHUCTOCTH — He apreaKT, BO3HHKIMHA B CBA3M C METOOM
npenapoBKU. 3ajadeil TaNbHEHNINX McclleloBaHMA Gymer NPOBEPHUTH, ABIACTCA JII
HaOMoNaBIIanAcsA HAMH 3ePHACTOCTh apreaKTOM, MIIK sKe 3TO pacIaj Mmof jielcTBHeM
TCHVIAJIJINHA WIN KPYro BO3MOKHOI IPNYMHEI.

(Ta6. VI, VII, VIII)
Hucryccus

V3yuuB uTeparypy o 6monorndeckoM sHadeBmy GuiabTpylomuxcs popm Gaxrepuit
(BnramkoBwd u Bricrpunrmit 1955a), MBI IPHCTYINIIN K iepBoii ¢ase OIEITOB ¢ NaN0Y-
roit Ilgeiidepa mis ompefeleHHs] YCIOBHi, IPH KOTOPHX BO3HHKAIOT (QUILTPY-
omuecs dopmer. Ilpessne Becero Heo6xoauMo GHIIO TPOBEPHTE, ABIANTCA JIH QHUIL-
Tpyomumecss GopMH ofs3aTenbHON cTammeit oHToremesa Gaxrepmit (Hammma 1951).
TlosToMy MBI CTpeMHUAHCH IOIYYUTH QUIBTpyOmuecs GOPMH B yCIOBHAX, KOTOPHIC
He TPeNATCTBYIOT Pa3MHOMKEHMIO GaKTepumil, — Kak U3 Ja00pPaTOPHBIX KUBOTHHIX,
NOruOmMX OT OCTPOM CEeNTUKEMUIECKON MHPEKINHU, TAK U U3 MUIKOI Cpejisl UK U3
¢PeE Pa3BHBAIONIErocsa KYPHHOTO 3apOMHmIa (IIOJIOCTh AJIAHTONC).

B aTX ycI0BHAX HaM He y/laBajoch LOJNYdATH M3 (MIBTDPATOB jH3HECHOCOGHBIC
(UITBTPYIOMEeCA YACTHIE, XOTA Mbl TOUHO CJIEOBAJIM MeTofuKe, ommcanHod Cyk-
HeBuM 1 Bombdepn (1932). Msi 3HaeM, yto CIOCOGHBIe K Pa3MHOIKEHUIO QUIBTPY-
JOI7ecd 4acTHIE nojrydatorea penxo (Kpacunpankos 1954) v 3aBUCAT OT KOJIMYIECTBA
HaxofAmuxcsd B 3aceBaeMoM Marepmasie uactum (Klieneberger-Nobel 1951), no,
B COOTBETCTBAM ¢ ITMPOKO NocraBieHHsMu onsrraMu Tpakm (1955), Mbt npumepu-
BaeMcsl TOTO B3IVIAAA, YTO BO3HMKHOBeHMEe QUILTPYIOIINXcA POPM He MOKeT OBITH
perynapHoit crajmeil B oHToreHede Gakrepmit. IlosTomy MBI 0GpaTnmimck K ONLITaM
nonydenns L-fopm mox meiicTBEEM PA3JIMYHBIX BEMIECTB, KOTOPHIE BCEMH OTHOCATCH
K (aKTOpaM, BIMAININM HeGIArONPHATHO Ha HPONECCH JKH3HENeATelbHOCTH GaK-
Tepuil, BKITIOUAA M Pa3MHOMKeHMe, — Tak Kak y L-dopm Gaxrepmil ¢puiprpyiomascs
cTajus B3BECTHA,

Mut mccileoBannm BiEaAEMe Ha unajioury lleiidepa meHMummsiMHa H UOTYYNIIH
PesyIbTaTHl, OTBEYAIOMAE TeM, KOTOPHe IyGIMKOBAJMCH 1O CHX Iop. OmHaKo Mbl
y6euinck, 9TO jeiicTBHE TEHHIUWJIINWHA, NPOCAYMBAIONIETOCA CKBO3b IJIOTHYIO
cpefy, PasilivHO B 3aBHCHMOCTH OT TOTO, B KAaKOH dase pasBuTHs HAXOAUTCH CO-
obmecTB0 MUKPoGOB. C OdYeHb GOJBIION BEPOATHOCTBIO MBl ¢ YIOMOWIBIO METO]a
OKpaIleHHHX OTTHCKOBHIX INpelapaToB Kyabryp nanourn llderidepa pasmuunoro
BOBpAcTa JOKA3AMM Haimume T. H. HemomHoro L-mukza (Tulasne 1951). A un B-ro-
sonun L-opM Mbl paccMaTpHBaeM KaK pesylbTaT PAslMIHOIN JIMTEILHOCTH Jeit-
cTBUs BHeIMHero (axrtopa (Hamp., HeHWIUAIHHA). Bo3MomHO, YTO M B LPUPOAE
TIOJ{ JIefCTBYeM HeBIOJIHEe BEIACHEHHBIX IPUYMH IPOTEKAIOT aHAJIOTMYHBIE NPOLECCH.

Iaia momyuenus L-popm mamoykm Ildeiidepa MBI uMCHONIBE30BAM TAKKe CTapble
KyJBTYpPHl, Ha 6a3c KOTOPHIX BOBHMKAIOT Bropuusbie L-Komomuu, a Tarmke fedcrsue
cnenudIUecKoro raMMa-rIo0yJIMHa B ;KUIKMX M CMEIIaHHBIX HHUTATEJIBHBIX Cpefax
(RM-cpega).

B kauecTBe HEOGXOAMMOTO JOMOJIHEHUA K HAGIIONEHHAM B CBETOBOM MUKDOCKOIE
MBI MCCIIeOBAJIA BOSHNKHOBeHHe 1 cynb6m L-popm, a B ocobennocru KKT, u ¢ uo-
MOIIBIO BJIeKTPOHHOTO MHKPOCKONIA, AJIA 9Yero Mhl pa3zpaboTaim MeTO[ aTOMHBIX
OTTHCKOB, COXpaHAMUI (GaKTepHaabHbe KICTKA in situ. Mel moxyyuan npeacras-
senne o posnuxnosenmm KHKT, maa xotoporo Her HeoGxogmMocTH B ABYX Gakre-
PHANBHEIX KJIETKAX, 1 0 cocrase Tesa Gakrepun u KKT mog HenpepHBHEM [eHCTBIEM
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nepnnunnnaa. [Ipn sToM Mut Hamau B Tedsie Gaxrepun ¥ B KHT xpynnakm araMerpom
okos10 100 mu, 3HAYeHWe KOTOPHX HAM IIOKAa HeW3BECTHO.

Brimen3yokeH e HCCISNOBAHAA JNOIKHE NOCHYKATh OCHOBaHMeM A paboT 1o
BOIPOCAM CYIIECTBOBAHEA M sHaueHHEs $maprpynomuxca ¢opm manouxn [Ipeirdepa.

Peswome

U3 nuTepaTypH mpefMeTa MH CTAPAIHCH COCTABHTH Cebe Mpe/icTaBIeHne O GHOTIOrH-
4ecKOM 3Ha4YeHMM PuiIbTpyomuxces fopm Gaxrepmit. Ha mMonenn ommita ¢ IaloIKoM
Tlgeitdepa MEL THTAIACH HOMYIATh (QUMIBTPyIOmMEecS e GOpPMH WMIH OIPeNeNHTh
VCIOBHA, TPH KOTOPHX OHM BOBHHKAIOT. MH ydmTHBAaAm pesyiasraTH Gmosorm-
YeCKEX ONKITOB M IpemnapaTH JJIA CBETOBOTO M 9JIEKTPOHHOI'0 MAKPOCKONIOB.

B nmepByIio ouepenb MH XOTellll IPOBePHTh, ABAALTCA aa Puiasrpyomuecst opMt
o6g3aTeNbHEOM cTaguelr oHToreHeza OaxTepmid. MH DHTaIMCh HO3TOMY IOJYIATH
¢unbrpyomuecs ¢opmsl nanmouku I[Ideiifepa m3 KyabTyp MeHHHreaNbHBIX HITAM-
MoB (3) m mTaMMOB W3 AHxaTeJbHHX OyTeii (6). MEl ¢mubTpoBanm uwepes GuABTD
Seitz-a mmu Berkefeld-a L-3 m L-5 cmepyrommit MmaTepumai: :

a) COJIeBOH KCTPAKT OPTaHOB NOIHOMIAX KPOJIMKOB, KOTOPEIM GBI IPABAT MEHUH-
reasibHut mraMM manouxu Ildeidepa,

6) KyJBTYpPH DTAMMOB Pa3iMYHOTO IPOMCXOKACHHs, BHIPAMEHHEE B IKEAKAX
InTaTeNBHBIX Cpefax U mpomenmue He MeHee, 9eM 10 maccaskaMm B IOJIOCTH aJJiaH-
TOUC KYPHHOTO 3aPOJHIIIA.

QuabTpaThl 3aceBaliACh HA COOTBETCTBeHHYIO INIOTHYI IIATATENLHYIO CPefly
(109, xpoBsiHOI arap ¢ KOJIOHMAME KeJITOTO CTAaQHIIOKOKKA), Ha JKHJKYIO Cpemy
(6ynbon m3 meyenn ¢ npmbapneHneM 3,5%, KpoBM) M NPUBABAIMCH BOCHPUAMIABEIM
JKMBOTHHIM (KPOJIMK, MHIIbL, XOPeK) B KyPHHKM 5MOpuoHaM.

CymecTBoBanye QuubTpynmuxcs $opM, KOTOpsie BO3BPATHIACH OH K MCXONHOM
dopme Gaxrrepmii, He GbiTo Hamu fokasaHo. He Geuim mafimensl u QuabTpyIOm#EeCcH
¢$OPMEI, HATMYNE KOTOPHIX MOKHO GBII0 GBI OTMETHTH ¢ IOMOMIBIO METOMA «KOPMHUIIKI).

Mut He nymaeM, 9ro QEABTpyIOmuecs OPMBI ABIAIOTCA CTajmeil OHTOreHe3a GaK-
Tepuil, pa3MHOKAIOMUXCA B GIaroNpUATHHX YCJIOBUAX.

OTH OTpHUIATe/bHHE pe3yibTaTH HANpPaBHUJIM Hamle BHAMaHMEe Ha BO3HHKHOBEHHE
L-nukitoB mop medicTBEEM Pa3MYHHEX BHEMIHUX YCIOBHI.

1. Myl onucany feficTBAe NeHUOIIIAAA B NJIOTHOM NHATATeNLHOHR cpefe HA D ITaM-
MoB nasouxu Ildeiifepa, 2 M3 KOTOPHX ORIIM W3OIMPOBAHE B CIY4aAX BOCHAJIOHAA
MO3TOBHIX 06osi0uer peGenra. Bce mrammer oGpasosamn KKT, a y 2 m3 max oyrem
CcHCTeMaTHIecKoro HaOofleHRMA KyJbTYp B 2-4acOBHIX MHTepBaJax ¢ Gojbmod
BEPOATHOCTHIO OHLIO [IOKA3aHO Hajwdme T. H. HemojHoro L-mmkma (Tulasne 1951).
Tax Kaxk NeBANAJUINH, TpROABIseMHI K cpefie B jKeJ060K MIA B OTBepCTHE, IPOCATHA-
BaeTcd B UATATENBHYIO CPefy IOCTeIleHHO, OH OKAa3hBaeT BJHAHEE HA Pa3INIHEe
cragud 06pasoBaHAA KOJOHAH, KOTOpHe, HPOHAs deped CTajmio mepexonHnx L-xo-
JIOHMiA, Uepe3 HeKOTOpoe BpeMs mpmobperaoT ¢opMy THNWYHHX L-KOIOHME.

2. TlepomauanbEO HOpMaibBHe KonoHWME manoukm Ilpeiidepa, msmenmBmmecs
1oy, AeficTBAeM NEeHMNEJUIAHA B L-KoJoHMH, GHOJIOrAYecKH PaBHOIEHHH ¢ yCTOHYH-
BHIME HJIH 9aCTHYHO cTabumnnsmpoBasERME A m B-rmnamm L-gopm.

3. Ilpu L-uukie nox BimsgHAeM NeHANM/INEA Nanodka Ildefidepa pasnaraer aTor
AHTEOMOTHK H TeM CaMHM IIpeKpamiaeT ero aHTAOMOTHUECKOe [eicTBHE.

4. L-$opmu mamnouxn Ildeiidepa Ontm HaMm IOJIydeHH B CTAPHX KYJbBTypax Ha
MOKOJaXHOM arape, Hadmuas ¢ 9-ro gus makyGamum. [lanee L-popMel Bo3HHKaIH
IOJ BIMAHHMEM CHenu(UIecKoro roMoJOrHOro raMma-riao6ymusa B RM-cpene (cmech
IIIOTHOM ® uAKO# cpexwl). sHmaxasa cpema ymoGHa, Kak KaykeTcd, JJIA TOJyYeHHA
crabmnmsoBannoi L-popMel, Tak Kaxk BHI3HBaomue o8 oOpa3oBaHHe HMIYJIBCH
JefCTBYIOT B TAKOM cpefle AOJbIIe.
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W3 nuodpunusnpoBaBHKX KyabTyp namouxn Ildeiidepa Tarme ymaioch B TeyeHue
3 remepanuil nomy4ars L-popmer.

Omnncannpie ONBITH AOMHEL CHIOCOGCTBOBATH BHIACHEHHIO 3HaYeHAA L-ukia y 6axk-
TepUii ¥ peIeHNI0 BOIPOCA, KOTIA B TeUeHNE HTOr0 MUKIIA BOSHMKAIOT 3KU3HECIOCOGHES
¢narTpyromunecs gopmer GaxTepmii. Mbl XOTHM TaK ¢ NOMOLIBIO OUBITA MPOIHTH CBET
Ha IpoIlecchl, TPOTEKAIOMMe B OPraHu3Me XO3fHHA.

Yro6B! 1pOBEPUTH fAHHBIE CBETOBOIO MEKPOCKOIIA NPH yBeJIMYeHNH, I03BOIAI0NEM
pasnuuaTh djleMeHTapHble YacTunbl L-gopm Gakrepmii, Ml mpociennim o6paszosanne
KKT nop pnuanwem nemmmunsinna y najioyxs [ldefidepa u B snKTpOHHONE MEUKpO-
cronmyu. BHIIM MOTydYens: Cilefyonne pe3yabTaTh:

M1 nabmopanu obpasoBanue HKT nmamouxu Ildeiidepa mon peiicteueM nenmnusi-
amua. M3 ypamHeHRO#l NajIouyky BHPACTaeT OTPOCTOK, KOTODHI YBeJIHMYNBAETCA
B o6bveme m 3akpyraserca. ldmamerp HHT GniBaer oxosno 4—95 mukpona. B Teuenne
24 gac. ncuesaror kouTypsr KT, KoTOpoe pacnajaercss B 3epHHCTOCTSH, 3aMeTHYIO
ysKe m qio sToro B coflepumom RHT, minu B Gechopmernyio macey.

Kpome ofpazoBanma HHT mpi mabmomamu B cpefie ¢ NeHMUMIIMHOM CKOILICHHS
COMIEPsHUMOT0 KJIeTKH 6aKTepuud B ONHOPOJHYIO B3€PHHCTOCTH, YTPATy KIETOYHOM
060JI0uKE M pacceAHne KPYNUHOK B OKPYKAOmYyI0 cpexy BHe Kierku. llpw upen-
MeCTBOBABIIMX HAOIIONEHUAX ¢ IOMOIIBIO SJIEKTPOHHOTO MHKPOCKOHNA MBI TAKOTO

pacmaza He Habmomaiu.
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On the Problem of Filtrable Forms of Bacteria

D. BLASKOVI(, V. BYSTRICKY, V. KOVAROVA and B. STYK

Summary

By studying the literature an attempt was made to form an opinion on the bio-
logical significance of filtrable forms of bacteria. In a model experiment with Pfeiffer’s
Haemophilus influenzae an attempt was made to obtain filtrable forms and, if
possible, to define the conditions under which these develop. The results were
obtained from biological experiments and from preparations studied by photo and
electron mieroscopy.

In the first place confirmation was sought as to whether filtrable forms develop
as an essential ontogenetic stage of bacteria. An attempt was therefore made to
obtain filtrable forms of Pfeiffer’s Haemophilus influenzae, from cultures of meningeal
strains (3) and of strains from the respiratory tract (6). The following material was
filtered through a Seitz or a Berkefeld filter L. 3 and L 5:

a) a saline extract of the organs of dead rabbits which had been inoculated with
a meningeal strain of Pfeiffer’s Haemophilus influenzae,

b) cultures of strains of varying origin which had been cultured on fluid nutrient
media and had been passed through at least ten passages in the allantoic cavity of
the chick embryo.

The filtrates were inoculated on to suitable nutrient media (10%, blood agar with
colonies of Staph. aureus), fluid media (liver broth with the addition of 3.5%, blood),
on to sensitive animals (rabbits, mice, ferrets) and on to chick embryos.

The presence of filtrable forms which reverted to the original bacterial form were
not demonstrated. Nor were filtrable forms which might be demonstrated by the
phenomenon of satellitism.

We are not convinced that filtrable forms of bacteria are an ontogenetic stage of
bacteria living in conditions favourable to their multiplication.

Following these negative results attention was paid to the formation of the L-cycle
through the action of various external influences.

1. The action of penicillin in solid nutrient media on five strains of Pfeiffer’s
Haemophilus two of which were isolated in children with meningitis is described.
All strains formed large round bodies (LRB) and in two strains, the cultures of
which were kept under constant observation at two-hourly intervals, a so-called
“incomplete”’ L-cycle was demonstrated with the greatest degree of probability
(Tulasne 1951). When penicillin placed in a cannula or in an opening in the nutrient
medium is absorbed into the medium gradually, it has an effect on the bacteria at
the various stages of development of the colonies. After a time these take on the form
of typical colonies of the L-form, via a transitional L-colony.

2. The originally normal colonies of Pfeiffer’s Haemophilus which are changed by
the action of penicillin into L-colonies, are not equivalent biologically to stable
or partially stabilized A and B types of L-forms.

3. The L-cycle of Pfeiffer’s Haemophilus produced by the action of penicillin in
turn breaks down the antibiotic and thereby destroys its antibiotic properties.

4. L-forms of Pfeiffer’s Haemophilus were obtained in old cultures on chocolate
agar from the ninth day of cultivation. L-forms also developed by the action of
specific homologous gamma globulin in mixed solid and fluid media (RM environ-
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ment). Fluid media are perhaps suitable for obtaining a stabilized L-form if the
influences evoking it have prolonged action.

L-forms in three generations were also successfully obtained from lyophilised
cultures of Pfeiffer’s Haemophilus.

These experiments are intended to assist in understanding the significance of the
L-cycle of bacteria and in finding out whether viable filtrable forms of bacteria are
produced in the course of this cycle. The experimental conditions are arranged in
such a way as to approximate to the processes which take place in the host organism.

In order to confirm the findings obtained by photo microscopy, by the use of the
highest magnification permitting the elementary particles of the L-forms of the
bacteria to be distinguished, the formation of large round bodies of Pfeiffer’s Haemo-
philus by the action of penicillin was also observed by electron microscopy. The
following results were obtained:

Using electron microscopy, the formation of large round bodies (LRB) in Pfeiffer’s
Haemophilus, produced by the action of penicillin, was observed.

From longer bacilli a process grows out, which increases in size and becomes
spherical in shape. The diameter of this large, round body is about 4—5 microns.
Within 24 hours the contour of the large round body disappears and it disintegrates
into granules which were already previously visible in the contents, or into a formless
substance. ‘

In connection with the formation of large round bodies, a grouping of the contents
of the bacterial cell into uniform granules, loss of the cell membrane and dispersal
of these granules into the medium were observed on media containing penicillin.
Such disintegration had not been found in previous observations using electron
microscopy.

(Plates I, 11, II1,1V,V, VI, VII, VIII)
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The Transfer of Antibody Formation by Means of Nucleoprotein
Fractions to Non-immunised Recipients*)

J. STERZL and M. HRUBESOVA

Institute of Biology, Czechoslovak Academy of Science,
Department of Microbiology, Praha

Received September 9, 1955

- The present communication contributes further findings on intermediary processes
in the formation of antibodies. The work is based on then}ollowing experimental
findings (Sterzl 1955): For 24—48 hours after administration of an antigen into the
organism, fully formed and immature antibodies cannot be demonstrated in tissue
homogenates and extracts of mesenchymal tissues (spleen, bone marrow). If this
tissue is transferred to non-immunised animals, antibodies can be demonstrated in
the recipient within a very short space of time (as early as after 24 hours). It has
been shown that the formation of antibodies in the recipient is not brought about
by antigen present in the transferred tissue. It should be noted that antibody forma-
tion can be transferred through the tissue of an immunised animal to 5-day-old
rabbits, although at that age rabbits do not react to the amount of antigen used for
immunisation by the formation of antibodies, even when normal spleen tissue is
injected at the same time as the antigen. It was likewise not possible to demonstrate
that the formation of antibodies is evoked by the antigen after this has been
enzymatically changed in the tissue of the immunised animal. Antibody formation
can only be transferred to the same species of animal as the donor from which the
transferred tissue was taken. From these findings it was concluded that the evoking
of antibody formation in the recipient is bound up with a specific functional change
in the mesenchymal tissue of the donor.

The present communication deals with the question as to which cell components
are involved in the ability to transfer antibody formation. It further deals with the
question as to whether nucleoproteins are actually a stage of antibody formation.
This question arose because in earlier experiments we succeeded in demonstrating
that antibodies can be isolated from the tissue as nucleoproteins (Sterzl 1954). In the
present work, in order to exclude the possibility that the isolated nucleoprotein is
a complex of fully-formed antibody and nucleic acid, the nucleoprotein is isolated
24 and 48 hours after immunisation, i. e. at a time when antibodies cannot as yet
be demonstrated serologically in the tissues. An attempt is then made to transfer
antibody formation to non-immunised recipients by means of the nucleoprotein
thus obtained.

Methods

Immunisation of donors: A 1 ml. heat-inactivated suspension of S. paratyphi B (5 X 107 micro-
organisms per ml.) was administered intravenously to rabbits with an average weight of 2 kgs. The
snimals were exsanguinated 24 and 48 hours after immunisation and the spleen then removed and
immediately prepared in a refrigerator at + 2°C.

*) Gist of paper presented at the Immunology Conference at Liblice, 1. 12. 1954,
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Dounce’s method (Dounce 1943) was used for isolating the nuclei from spleen cells. The granular
fraction was obtained by means of a modification of the method of Schneider and Hogeboom (1950)
using 0.26 M saccharose (1 :4) and fractional centrifugation. The homogenate was first centrifuged
in 0.25 M saccharose at 220 g. for 30 minutes; the supernatant was then centrifuged at 700 and 4,000 g.
for 15 minutes each. The supernatant obtained by centrifuging at 4,000 g. was centrifuged for
2 X 10 minutes at 5,000 g. The sediment was suspended in 0.14 M NaCl. This granular fraction was
observed microscopically. The Janus green test confirmed the presence of mitochondria. The rabbits
were injected with the suspension in 0.14 M NaCl.

The nucleoproteins were prepared from a homogenate of splenic cells carefully pressed out of the
membranes by extraction with 0.14 M NaCl (Mirsky, Pollister 1947). The spleen was ground up with
2.5 volumes of 0.14 M NaCl for 30 minutes and freed of cell fragments by filtering through silk. The
nuclei were centrifuged and the supernatant treated with 5 volumes of 96% alcohol. The precipitate
formed was suspended with stirring in 0.14 M NaCl. The insoluble residue was centrifuged. The clear
supernatant contained ribonucleoprotein. The process of dissolving in 0.14 M NaCl and precipitating
with 2.5 volumes of alcohol was repeated several times (Sorm, HrubeSova 1955). After centrifuging
and decanting the supernatant containing ribonucleoprotein, the nuclei were extracted with 1 M NaCl.
The viscous solution freed from cellular débris by centrifuging was treated with 6 volumes of distilled
water. The fibrous desoxyribonucleoprotein precipitated was dissolved in 1 M NaCl and the process
of precipitating and dissolving was repeated several times.

The nuclear, mitochondrial and nucleoprotein fractions thus obtained were transferred to non-
immunised rabbits immediately after isolation, i. e. on the same day.

Total nitrogen was determined by the micro-Kjeldahl method, phosphorus by the method of
Berenblum and Chain (1938). The presence of purines and pyrimidines was demonstrated by paper
chromatography of the hydrolysates (Markham and Smith 1951).

Purine nitrogen was determined by the method of Graff and Maculla (1935). The ultra-violet absorp-
tion measurements were made with a Beckmann spectrophotometer, model DU. The ribonucleoprotein
solutions, which were discoloured when first obtained, were adapted for spectral measurement by
precipitation with acetone (Anson, Mirsky 1929—1930). Desoxyribose was determined by the method
of Dishe (1930) and ribose by the orcinol method (Mejbaum 1939). The amino-acid composition of the
protein component of the nucleoprotein was determined by paper chromatography of the total
hydrolysate (Keil 1954).

The whole process of preparation was also carried out with the tissues of non-immunised animals.

Agglutinating and immature antibodies were determined in the nucleoprotein fractions, the former
by storing for six days in a refrigerator, the latter by the Coombs test and the blocking test. The
Coombs serum was prepared by the immunisation of Syrian hamsters with rabbit serum. The titre
of the Coombs serums was determined by precipitation and haemagglutination.

128 1
641
321

16 1

5 10 15 20

Fig. 1. The injection of 1 ml, of bacterial antigen (8. paratyphi B, 5 X 107 micro-organisms) into 7-day-
old rabbits from one litter.

Transfer was made to 34 adult rabbits with an average weight of 2 kgs. Blood was collected daily.
After excluding the possibility of the participation of the antigen, transfer was made mainly to 5 day
old rabbits. In all, 89 young rabbits from 12 litters were used in these experiments. Blood was collected
from all the young rabbits by cardiac puncture, on the 3rd, 5th, 7th, 9th, 12th, 16th, 20th, 25th and
30th days after administration. The serum was freed of lactic and lipoid substances by shaking with
an equal volume of chloroform and the chloroform was then removed by centrifugation. Agglutinating
antibodies were determined by storing in a refrigerator at -- 2° C.
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Results

In the first place, the fact (already described in an earlier communication) was
again confirmed, that immunisation of 5-day-old rabbits with the immunisation dose
administered to an adult donor (1 ml. 5 X 107 micro-organisms) does not evoke
antibody formation in these young animals for at least one month (fig. 1).

If, in the same period, a mitochondrial fraction or a nuclear fraction, isolated
from the tissues of immunised animals, is administered intraperitoneally, agglutinat-
ing antibodies can be determined in the serum of young rabbits within a few days
after injection (fig. 2). The percentage of positive results with transfer of a nuclear
fraction is less than with transfer of a mitochondrial fraction (fig. 3).

128 1
641
321 32J
16 %4
81 8
41 4 1
. |
. . V/\L 3 h
5 10 15 . 20 3 5 10 15
Fig. 2. The intraperitoneal injection of 1 ml. suspension Fig. 3. The administration of 1 ml.
of mitochondrial fraction jsolated from the spleen of suspension of nuclear fraction from the
four rabbits (Nos. 172, 321, 092 and 939), which had all spleen of the same animals as in fig. 2,
been immunised intravenously 48 hours before with to 4-day-old rabbits. 1 ml. of the suspens-
1 ml. of 2 X 10? micro-organisms of 8. paratyphi B. ion of nuclear fraction contained 1,300 ¥ N.

One ml. of suspension of the mitochondrial fraction
contains 180.0 ¥ N.

In further experiments nucleoprotein fractions were transferred. For ribonucleo-
protein solutions, maximum extinction was at 260—270 my (fig. 4). The rabbits were
injected with the solution in 0.14 M NaCl (1 ml. containing 80—700 y of total N).
In all preparations the test for desoxyribose was negative and for ribose positive.
Purine nitrogen comprised 7—=89, of total nitrogen. The proportion of nitrogen in
relation to phosphorus was relatively high in these preparations (from 3.9 to 7.9),
indicating a high content of protein component. The presence of purines and
pyrimidines was confirmed chromatographically.

Maximum extinction for the solutions of desoxyribonucleoproteins was at 250 to
260 my (fig. 5). The rabbits were injected with the solution in 1 M NaCl (1 ml
containtaining 110—300 y of total nitrogen). The test for desoxyribose in the prepar-
ation was positive. The proportion of nitrogen to phosphorus was within the limits
of 1.9—3.9. The presence of purines and pyrimidines was again confirmed chromato-
graphically.

Paper chromatography of the total hydrolysate (6N/HCI/16 hrs./105° C) showed
that the nucleoproteins isolated from the spleen of an immunised donor have a diff-
erent amino-acid composition from that of normal serum gamma globulin, in that
several amino acids are absent. Work is being continued on this subject. Neither
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complete nor incomplete antibodies were found in the nucleoprotein fractions by the

methods described.

Nucleoprotein fractions transferred to adult rabbits give rise to antibodies as early
as after 24 hours (fig. 6). From the recording of antibody values it is evident that
the antigen is transferred together with the nucleoprotein fractions. Active immuni-
sation is confirmed primarily by the length of time the level of the antibodies is
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Fig. 4. Ultra-violet spectrum of ribonucleo-
protein isolated from the splenic tissue of a
rabbit immunised 48 hours previously with 1 ml.
suspension of antigen (2 X 10®micro-organisms).
1 ml. of the solution of RNP contained 400.0 ¥ N,
102.1 y P, N/P 3.9. z axis: values of wave
lengths in mu. y axis: extinction values.
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Fig. 5. Ultra-violet spectrum of desoxyribo-
nucleoprotein isolated from the splenic tissue of
a rabbit immunised 24 hours previously with
1 ml. suspension of antigen (2 X 10° micro-
organisms), 1 ml. of the solution of DNP
contained 229.65 y N, 85.0 y P, N/P 2.7.
z axis: values of wave lengths in mu. y axis:
extinction values . 103

Fig. 6. A. Rabbit No. 42
injected intravenously with
5 ml. solution of ribonucleo-
protein isolated from the
spleen of rabbit No. 972,
immunised 48 hours previ-
ously with 1 ml. suspension

of antigen (5 X 107 micro-
organisms). 1 ml. of the
solution of RNP contained
102.18 y N, 26.2 y P,
N/P 3.9.— B. Rabbit No. 50
injected intravenously with
5 ml. solution of desoxy-
ribonucleoprotein isolated
from the spleen of rabbit
No0.972, immunised 48 hours
previously with 1 ml. su-
spension of antigen (5 X 107
micro-organisms). 1 ml. of

58 88 5.8
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the solution of DNP con-
tained 92.24 y N, 40.0 y P,
N/P 2.3.
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maintained. From experiments with the transfer of nucleoprotein fractions to adult
animals, it is impossible to determine in what measure nucleoprotein fractions
participate in the non-specific activation of metabolic processes and how far they
speed up the reaction to the transferred antigen.

These difficulties are overcome by transferring nucleoprotein fractions from the
tissues of immune and normal animals to_5-day-old animals. Ribo-and desoxyribo-
nucleoprotein isolated from the spleen
of normal animals does not give a de-
monstrable titre of antibodies in the
serum of young animals. Transfer of
a ribonucleoprotein fraction from the s
spleen of an animal immunised 24 hours
previously has no influence on the for- 8
mation of antibodies in young animals.
Nucleoprotein fractions isolated 48  *] ‘

324

hours after immunisation (both ribo- 2]
nucleoprotein and desoxyribonucleo-
protein) and administered intraperito-

neally, evoked the formation of anti- 5 10 ’ 20

bodies in young animals (figs. 7, 8 and 9). Fig. 7. 5-day-old rabbits each injected with 1 ml.
The titre of antibodies determined solution of ribonucleoprotein isolated from the
in young animals after the transfer of spleen of rabbits Nos. 92 and 93, immunised

* T 48 hours previously with 1 ml. antigen (2 X 10°
desoxy'nbonucleoprotems isolated from micro-organisms) administered intravenously.

the tissue of adult animals 24 and 48 1 ml. of the solution of RNP contained 378.4y N,
hours after immunisation, shows the 48.4 y P, N/P 7.8.
same relation as described in the
transfer of whole cells of immunised
tissue (Harris et al. 1954): the longer the contact of the antigen with the tissues of
the immunised animals, the more rapid the development of antibodies in the
non-immunised recipient.

From the results submitted it is evident that the ability to form antibodies can
be transferred to young animals (which are not as yet capable of reactiug to an
actual antigen by antibody formation), if they are injected with a mitochondrial

32 4
321
16 1
16 1
8 e
8 e
‘ -
41
2 A
2 4
¥ T -
5 10 15
Fig. 8. 5-day-old rabbits injected with 1 ml. Fig. 9. 5-day-old rabbits injected with a solution
solution of desoxyribonucleoprotein isolated of desoxyribonucleoprotein isolated from the
from the spleen of rabbit No. 082, immunised spleen of rabbits Nos. 172, 321, 092 and 939,
24 hours previously with 1 ml. antigen (2 X 10° immunised 48 hours previously with 1 ml.sus-
micro-organisms). 1 ml. of the solution of DNP pension of antigen (2 X 10° micro-organisms).
contained 229.65 ¥ N, 85.0 y P, N/P 2.7. 1 ml. of the solution of DNP contained 249.9 y N,

65.0 y P, N/P 3.82.
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or nuclear fraction of the mesenchymal tissue of immunised animals. The same effect
can be achieved with nucleoprotein fractions of the same tissues (ribonucleoprotein
and desoxyribonucleoprotein).

Discussion

By means of fractional centrifugation groups of cellular granules can be obtained,
which are more or less the same size in every group. Of course, through the influence
of certain other factors (adsorption, mechanical tearing-off, etc.) the particles in the
fractions are not distributed in exactly the same way, nor are they homogenous as
regards type. The purity of these fractions should be considered from this aspect,
particularly in the case of such heterogenous material as splenic tissue. In this
connection the question arises as to whether the positive results obtained in the
transfer of nuclei (which were not so consistent as in the transfer of the mitochondrial
fraction 5,000 g.) are not produced by the presence of other cell particles, or even
of whole cells.

In this connection is it necessary to estimate the definability of these nucleo-
protein fractions, in particular the ribonucleoprotein fraction. Even though it may
be expected that by the preparation process the nucleoproteins are freed from
a number of ballast and freely bound protein components, it is not possible from
a chemical analysis to define the preparation with complete certitude as a nucleo-
protein with a single type of bound protein. For a more accurate determination of
the protein component of nucleoproteins immunochemical methods will be used.

It is also necessary to consider whether the nucleoprotein which is transferred
does not contain the already formed antibody, which has become bound to the
nucleic acid either intracellularly or during the process of isolation. This possibility
is excluded by the chronological sequence of the experiment. At the time when the
nucleoproteins are isolated from the tissue of the immunised animals, serologically
demonstrable antibodies have not yet been formed in the organism. Not even the
antibody effectiveness of splenic tissue (isolated 24 and 48 hours after immunisation)
could be demonstrated in experimental infection (Sterzl 1955). That the nucleo-
protein isolated from the splenic tissue and the serum antibodies are not identical
is also indicated by the different qualitative content of the amino acids in the
nucleoprotein fraction as compared with serum gamma globulin.

In the first place it is necessary to discuss the conception of the effect of the
transferred sub-cellular cell fractions and nucleoprotein complexes. Let us assume
that sub-cellular and nucleoprotein fractions are transplanted in intraperitoneal
transfer to young animals. In a suitable energo-metabolic environment, the trans-
ferred fractions evidently retain their specific character (which originates through
the reaction in the immunised animals) and release specific antibody protein into
the serum. It is not possible to decide whether, on transfer of an immature antibody,
a kind of completion or “purification” of the antibody protein takes place in the
recipient (e. g. separation of the nuclear component from the nucleoproteins) or
whether there is actual proliferation of the transferred protein molecules, as provis-
ional quantitative findings by Stavitsky (1954) would appear to indicate.

The transfer of antibody formation by isolated fractions can also be explained by
their containing a catalysing or equalising mechanism, which has the effect of
adjusting specific proteosynthesis in the recipient. This means that it is necessary
to ascertain experimentally whether the transferred fractions start a sequence of
new biochemical reactions or whether they are a direct structural part of the
antibodies demonstrated in the recipient. It is therefore impossible, without experi-
mental confirmation, to exclude the possibility of the influence of the nucleic acid

26

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

itself, isolated from the tissue of the immunised donor, on metabolic changes in the
non-immunised recipient.

It is perfectly clear that the above-mentioned possibilities are not only bound up
with the question of antibody formation, but that they are at thesame time basic quest-
jons of the origin of proteins in the organism, i. e. of proteosynthesis. They are
therefore the subject of further experimental work.

Summary

The work deals with the possibility of transferring antibody formation to non-
immunised recipients (5-day-old rabbits) by cellular fractions and nucleoproteins
isolated from the splenic tissue of immunised animals. This method excludes the
possibility of the action of an antigen transferred with the fraction, on antibody
formation in the recipient.

A description is given of the isolation process for both cellular and nucleoprotein
fractions and of the chemical characteristics of the nucleoproteins isolated from
the spleen.

Antibody formation was found in the serum of young animals following the
transfer of nuclear and mitochondrial fractions.

The transfer of antibody formation to young animals was also successfully carried
out, both with ribonucleoprotein and also with desoxyribonucleoprotein isolated
from the tissue of immunised animals. '

In the discussion a possible explanation of the effect of the transferred fractions
is mentioned, with reference to the formation of antibodies as a model of proteo-
synthesis.
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Ilepenoc croco6HOCTN K 06pa30BAHMIO AHTHTEN HA HEeMMMYHH3HUPO-
BaHHBIX PEIUINEHTOB HYKIeOIPOTEUAHEMI (paKIuAME

f1. IITEPIJIb u M. I'PYBEIIOBA

Pesziome

M mexopum ms maGmiopenns, ato gepes 24—72 waca mocie HMMYHU3aIMK BO3-
MO}KHO IlepeHeCTH CIOCOOHOCTh K 00pPa3s0BaHMIO aHTHTEN BMECTe ¢ Me3eHXHMaJlbHOI
TKAHBI0 AMMYHU3NPOBAHHOIO KMBOTHOTO HA HEMMMYHHSHPOBAHHOTO PEeUUIMEHTA.
ITpaMoe peiicTBEe anTHreHa, IePeHOCHMOTO BMeCTe ¢ NepecaKHBaeMOil TKaHBIO,
MCKIIOYAETCST TEM, YTO MBI IePecakABaeM TKAHM 5-[HEBHBIM KPOJIBYATAM, KOTOPHE
He pearupyioT ele Ha BBOMUMEI aHTUIeH o0pa3OBaHHEM aHTHTEN. BHOJIOTHIECKHe
KadgecTBa HETOTOBRIX aHTHTeNl OLUIM HAMA DAacCMOTPEHH B Ipemsylymeit paGore
(Mrepunb 1955).

B macrosmeit paGore ME paccMaTpmBaeM BONPOC, KAKHC KJETOUHEIE dparmuu
IPUHAMAIOT y4acTHe B NepeHoce OYAyIUMX aHTHTET M MOMKHO-JIH OCYIIECTBATbL MX
TepeHoC ¢ HYKJIeONPOTeu aMu, H301MPOBAHHEIMA U3 KJIETOK Me3eHXMMadbHO! TRAHM.

My meperocuim, BO-LIepBHIX, ANIEPHYI0 M MHETOXOHNPHAIBHYIO (PAKIMA KICTOK,
8 BO-BTODHIX, JIe30KCHPUGOHYKIICONPOTEN  PHGOHYKIICONPOTEHT, H30JIMPOBAHHELe
U3 TKAaHM celle3eHKW. Mul NpPUBONMM ONIMCAHHE UPHEMOB HB0JANAH KJIETOUHAEIX
¥ HYKJIOUPOTeMAHBIX (PaKOil I XUMAYECKYI0 XaPAKTePHCTHKY HYKJICOIPOTEHLOB.

Ecim ofHOBpemMenHoO BROMMIINCH BHYTPUGPIOMMHAO MATOXOHPAAIbHAS 11 AfepHas
$parumm, To yike Yepes HECKONBKO JHEH MOCIE HHBEKIAN MOMKHO GBIIO B CHIBOPOTKE
KpoJbyaT HalTH arrJOTHHAPYIOUHe anTuTena. 1Ipu mepeHoce METOXOHAPHAILHOIR
(bpammyl OPOOEHT NO3UTUBHEIX pe3yasTaToB OLIBaer BBIOIE.

ITpn nepenoce Ha B3POCTBIX KPOIMKOB HYKICONPOTEMIHEE (PAKIUA NAOT AHTH-
Tesa yike depes 24 waca. Peaxuma o6pasosanma y HEX aHTHTeN CBHIETeNLCTBYET
00 aKTHBHOH MMMYHH3ALNH, KOTOPAs BHBHBAETCH IEPEHOCUMEIM ¢ DTHMH dparumamn
QATHreHOM. MH HCKIIOWMIN BIUAHME aHTHreHa IyTeM uepeHoca (paxmuii Ha
O-IHEBHHX Kposbuar. Ilocle mepenoca HyKJIeONpOTEHAHEIX ¢parmouit (kax pubo-
HYKJIEONPOTCUJIOB, TAK ¥ Re30KCHPUGOHYKICONPOTEN0B, M30IMPOBAHHEX U3 Celle-
3eHKI JIOHOPa uepes 48 vac. IO NMMYHM3ANMH) ML MOTI JOKA3aTh HPUCYTCTBHE
AHTHUTEN B CHIBOPOTKE PEUUINEHTA.

B nuckyccunm mpumBomaTcs Bo3MORHBIE CIOCOGH OGBACHEHWS MeicTBHS nepeHo-
CHMHX Qpaxnmii B cMplcie 06pa3oBaHus aHTHTEN, KAK MOJENH IPOTEOCHHTE3a.
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HusHecrmoco6GHOCTL KIETOYHHX (parMeHTOB ApOH:eit

1V. Cpase Memxny AApOM ¥ CHOCOOHOCTBIO K POCTY

0. HEYAC
Wncruryr obumelt Guodorny MeUIMHCKOT0 PaKyIbTeTa YHHBEDCHUTETA B Bpno

Iocmynuaso e pedaryuio 19 1X 1955

B npexmecrBoBaBmux paGorax mui ommcanm (Hewac 1955a, 6, ¢) sBomoONHOHEHE
I3MeHeHNs IJIa3MATHIeCKHX IApOB IPOMGKe:l m pereHepammio Kierok. Hacrosmas
paboTa mocBamena NOApoGHOMY pasfopy OTHOMeHHs sIpa K IipormeccaM pocra
7 pereHepanud KJIeTOYHHIX (ParMeHTOB.

Onpum m3 Haumboslee Ba)KHHEIX HaM IPEACTABJIAETCA BONMPOC, MEUCTBHTENBHO X
PaAsBHEBAIOTCA TOJBKO Te IJIa3MaTHYeCKWe MIapH, KOTOPHe COlepsKar fANpO, — WIH
¢II0cOGHHI pacTH u mMapH 6e3 MOpdosormdecKoro Anpa. [lanHke aaTepaTypH B CBOeM
6ONBMUHCTBe CXONATCA HA TOM, YTO K pereHepamud CHOCOOHEI TOJBKO AAEPHHI®
Pparments Kierox (mamp., Klebs 1887a, 6, Ilposaser 1907, Lynch 1919, Haber-
landt 1919, 1929 m ap.). CymecTByeT OfHAKO meNHf PAR paboT, KOTOPHe OYeHB
yGeNETeIbHO OKA3HBAIOT, YTO K 0esbAdepHNe parMeHTH CIOCOOHE He TOJIBKO
K BHUKOBAHMIO B TeUeHHe NPONOKATENHHOTO BPeMeHH, HO M K HEKOTODEIM BOC-
CTaHOBHTeIBHEIM TIpoNeccaM i faxe K pocry. Tax Acqua (1891) u Palla (1889, 1890,
1906) ma6monann oGpasoBanne MOPHOIOrmIecKOM KIeTounoi o6omouxn y Geananep-
HHX 9YacTeil KJeTOK BHCMEX B Huamux pacreHmit. Hamboinee BaskHH O4eHB TOYHEIE
omnte Hammerling-a (1934a, 6, 1946) ¢ aneraGynapusamum. 1x GeabsajepHEe JacTH
He TONBLKO pPacTyT, HO H ArddepeHIMPYOTCA B HOYTH HOPMAJbHEE pacTeHLALA.
UYro 3mech WMEET MECTO NeHCTBHTENHHO POCT, 00YCIOBIEHHEIX CAHTe30M GesKoB,
B DocJefHee Bpema fokasajm Brachet m Chantrenne (1951) ¢ momombio MedeHOTO
yraepona. Omurnt O. B. Jlememmuckoit (1952), B KOTOPHX OHA OHTAETCA NOKA3aTh
BO3MOKHOCTh BO3HHKHOBEHHMs fAJpa B (e3bAMePHEX NJIa3MaTHYECKAX IMAapax W3
KJIeTOK THAPH, A0 CHX IOp He HOJYYHJH HOATBEPKICHUA.

Memodura

Jdaa suAbIeHNA Afep Apo#viell M MOIb30BAIMCH peaxnueit mo Feulgen-y co cuemyomumu
BAfoMBMeHeHMAMN: (uKcamus mo Carnoy, ruApoims B Tedennme 5—7 muu. B 1/n HCI npu 60° C,
pearenr Schiff-a Ha 2—3 waca. Oxpacka KeJleBHEIM I'eMaTOKCHIMHOM IpOM3BOAUTIACE II0 KIACCH-
geckoMy MertoRy I'altmenraitaa. B dasoBoM HoHTpacTe Afipa MIABMATHIECKAX o6pasoBarull GHBalOT
3aMeTHH JHIOb B pefKUX CIy4asX,

Pesyavmamut
3asucumocmy pocma NAGIMAMUNECKUT wapos om npucymcmeus sadpa. Ilnasmarm-
YeCKHWe IIapH, BO3HMKAKINEE B pe3yJbTaTe MeXaHAYECKOrO PacTHPAHMA KIIETOK,

cOTep/KaT SAApa B He3HAUHTeJBHOM 4HCie ciyuaeB. IIpmammO# dTOTO ABJAETCA TO,
9TO ANpAa OT NABJIGHHA PasPyIIAIOTCA paHbIIe, YeM IIasMa (KaKk MH JOKA3ajd Ha

29

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

OCHOBAHWU COOTHOMIEHHA MekAy o6ImM 0GheMOM IIJIa3MATHUCCKUX IMAPOB M 06HMM
xonmyecTBoM Agxep — Heuac 1955a), a Tarme To, 4TO MpoOTOIIIACT OHON KIETKH
(B Hamem ciydYae OHOANEPHOI) PAa3[aBIMBACTCS HA GOJBIIOE KOTMUECTBO OBITOMKOB.
B aBrosmsate masmaTmyecKue IIAPHKH COJlep/aT AIpa TOPasio valie, npubansn-
TenbHO B 60—709%, ciyuaeB. 10 06BACHASTCA TeM, UTO BCe KICTOYHbBIE Agpa coxpa-
HAIOTCA, a NPOTOIUIACT paclajiaeTcs Ha HeGObIIOe KOIMYECTBO YacTeil, — a, Bepo-
AATHO, M TEM, YTO B HOABEprmelics aBTONN3Y KYAbType, KOTOpPad BCErJia He MOJIOMe
HECKOJIbKUX JiHeil, OesbafepHbie mapsl noruGanT, 6rarofiaps uemy BoO3pacTaet
OTHOCHTEeJIbHOC KOJHYEeCTBO 1NIA3MATHYCCKAX HIAPOB C SPOM.

Ecim cpaBHETH IpOmeHT cNOCOGHBIX K POCTY IMIA3MATHUCCKUX MAPOB U3 MEXAHI-
YeCKN TOMOTCHU3MPOBAHHON MACCHl M U3 aBTOJIM3ATA, TO OKA3LIBACTCH, YTO B TICPBOM
caydae passuBaerca Toibko 0,59 nnasmMaTMuecKHX IIADOB, TOIjA KAk BO BTOPOM
ciayvae — 50—609, (u3 pacuera na npubamsureasno 2000 nIa3MATHYCCRIX mapos).

% MIA3MATUYCCKUX % IIasMATUYCCKUX MIAPOB,
IIapoB ¢ AApaMu CIOCOOHKEIX pa3BHBATHCHA
W3s romorennsupoBanHoit Macch 7 0,5
13 aBronuazara 60—70 50—60

Tax kax Be GBLIO BO3MOKHO OJ[HOBPEMEHHO CIIEUTD 32 Pa3BUTHEM ILJIA3MATUUCCKUX
mapoB M HAGIIOHATH Afpa, Mbl JOMKHB OBLIH YHOBJIETBOPUTHCA U3YYEHUEM Npena-
PaTOB, 3aQUKCHPOBAHHLIX B PA3iIMyle IePHOBI PasBUTHA NJIA3MATHYCCKUX INAPOB.
Hocme moceBa miasmarmuecknx mMapoB B NUTATENbHYIO cpelly Mbl Opaiyn oGpasisl
uepe3 KakjbIX mo4aca — dac. B mpenaparax, okpamennbix no Feulgen-y mosuo
OBIIO BUAETH, BO-IEPBHX, He PasBUBAONINeECA NJIa3MaTHYeCKHe MApLL ¢ ANXPOM,

BO-BTOPBIX, HEe pasBUBAIONINECS 663’LHIIQPHLIG O6paBOBaHI/IH u, HAKOHCL,, — M 3TO
Hamboee 4aCTO, — pa3BUBAaIO-
100 1 mpecda 06})330BHHHH C AXPOM.

B rteuenme nepsrix 12 uac. e
OBITI0 HANIEHO HK OJ(HOTO Pa3BHU-
BaOMIerocs IIJIA3MaTHYeCKOTO
obpasoBanus Ges supa.

W3 npuBefeHHEX PAKTOB MO-
FKHO cfle7laTh KOCBEHHBIH BEI-
BOJ, YTO B OOJBIOIMHCTBE CILy-
YyaeB PasBUBAIOTCA Te IJIa3Ma-
THYeCKHe INaphl, KOTOPHE CO-
AepsKaT AApO.

Heaenue adep ¢ naasmamu-
ueckux obpasosunusz. flgpo B
WIasMaTHYeCKUX Inapax U B

T'pagux 1. Ock X — B03pacT IIA3MATHYeCKUX 00pazoBa- N1a3MATHIECKEX  06pasoBaHy-
Hnit B Yacax, ock Y — IpoleHT olpasopanuil ¢ ompeme- X B Hadaje MX DPasBHTHA
JeHHBHIM KolmdecTBoM Amep. Hpusaa 1: 1-mmepHpie ofpa- - ¥MMEET BHX COBEPINCHHO HOPp-
80BaHuA, 2: 2-aflepHble, 3: 3-AfepHHe, 4: 4-AiflepHEle,  MAJLHOTO Ajpa  JIPOHKEBOU
5: S-AfepHHe M MHOTOsATepHble. kaetru (pue. 1, 2, 3). Ilepsoe

JeneHHe Ajpa Habiomaercs

uepes 6—12 wac. mocie uepeceBa TIA3MATMYECKOTO IMApa B HETATEIBLHYIO
cpeny. B 16-uacoBoil KymnbType HacumThIBaeTcs yske NpPUOIMBATENILHO TOJIOBHHA
ABYXBANEPHBIX IJIasMaTU9ecKux obpasopanmil (rpagux 1, pue. 2). TpexwanepHme
00pa3oBaHusi HAYMHAKT NOABIATHCH 4dalie depesd 24 gaca (puc. 3). Opmako B HTOT
Lepuoj OPOMCXOJNT yiKe JleJleHHe caMuX ©0pas3oBaHmil, YTO B 3HAYNTEJIHHOU Mepe
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HCKajKaeT KapTUHY feneHus sagep. OdeHb 4acTo OT IiIa3MaTHUecKEX oOpasoBaHMi
OTAENAIOTCA JaCTH IIIa3MBl, BOBCe He cofiep:kamue Axapa. Yacro Be6onpmoil H301ApO-
BaHHH yJacTOK IJIa3MH COZIEP;KAT HECKOIBLKO sAAep, TOrjaa KaK Apyroil, KpYNHHH,
TOJIBKO ONHO fAfxpo. B Hemenamuxcs njiasmatmueckuX 06pa3oBaHUAX, 0CO0eHHO
B IWapoo06pa3sHEIX, KOJMYeCTBO ffep Bce BpeMs yBeJmumBaercd M depe3 48 dac.
Mmozxet aoitu ao 8—10(puc. 4, 5, 6, 7). HonmaecTBo Afep He 3aBHCHT OT Pa3MepPOB 1Jja3-
MaT@IecKAX 06pa30BaHMWil: HEKOTOPHE CPAaBHATEJILHO HeGoibmine o0pasoBaHUA OH-
BalOT OPAMO HaOWTH siApaMm, TOrfAA, KaK JPYTHe oUYeHb KPYIHEE, cOJepKaT Beero no
HeCKONBKY sinep. Hak Bupno, HyKIeo-mIa3MaTAYeCKOE COOTHOMEHNE He COXpaHAeTCA.

B nmepseix ¢azsax passurma miasMaradecKdx oGpasoBaHME siApa B Ipelaparax,
oxpamennnx nmo Feulgen-y, mmeior mHopmanbHhii Bup. Ilosnmee oxpammBaemocTh
apgep no Feulgen-y pesko cHm;kaercs, sigpa mpmoOpeTaioT 3HA4HMTeNILHbIE Pa3MepH,
HEOTYeTIINBEE KOHTYPH K 6JeTHOPO30BYI0 OKpacKy. MuI mojiaraeM, 4To 3TH ABJICHAA
BRIBEIBAIOTCA CHAIBHEIM HaOyXaHNeM AApa. JTOMY OTBedaeT M BeChbMa HH3KAfl CTENECHb
BABKOCTH IJIa3Mbl B 9TOH cTajuy pasBATHA IIiasMaTHdecKux obpasoBammil. B mior-
HEIX jKe IUIa3MaTH4YecKHX o6pasoBaHEAX fAApa UPHOOpETaT yKe BHEMHNH BHI
¥ OKpamMBaeMOCTh HOPMAJIBHEIX KJIETOYHHX sAfep. I'eMaToKcHIMHOM Afipa NJIa3MaTh-
vyecKuX 06pa3oBaHZi OKpAamMBAITCA OYeHb XOPOImMO, — TOpasfio jydme, YeM B HOP-
MaJBHBIX APOOKAX. B HeKOTODHX ciiydasx HaM yNaBajoch ¢ HOMOIIBIO (pazoBoro
MHEKPOCKODa HalJ0faTh ¥ AApa in vivo. VIx pasmeps, Koiu4ecTBO B PACHOJIOKeHHE
OTBeYalOT NAHHHM (HKCHPOBaHHHX NpeNapaToB, OKpameHHHX mo Feulgen-y mum
reMaTOKCHJIIHOM (pHC. 8).

Ha ocsoBaHEN mMelomerocs y HAac MaTepHajla MEl He BIpaBe [eJlaTh BHIBOJEI
OTHOCHTEJIbHO MeXaHH3Ma JIeJieHAs sfiep B IJiasMaTHdecKmx obpaszosaHuax. B Bo-
mpoce flelleHAA ffep NPOMGKeH B HAYYHOH JHTEpaType CYNecTByeT 3HAUYWTeIbHAA
HeoJHOpOoHOCTh B3raANoB (Schussnig 1953). HaGmomasa miasmatmyeckue o6paso-
BaHMsA, Mbl HAXOQUINA TaKWe ABJICHWS, KOTOPHE 3aMMTHUKHE HPAMOTO JieJleHAs ARep
Yy Aposxoxedt cumranm 6u ammrozoM (pme. 10), m Taxkme SBIEHHUsI, KOTOpHE OTBEdalOT
MHTOTHY9eCKEM (HUIypaM, OTCTamBaeMEIM Apyrumu aBropamm. OdyeHb UacTO ANEPHHIMA
XPOMATHH CI'yIaeTcd B iBa IPOJOJITOBAaTHX Teibla, Kotopsie Badian (1937), Subra-
maniam (1953) m Duraiswami (1953a, 6) cumralor xpomocomamu, a Levan (1946),
Lindegren m Rafallko (1950) m Lietz (1951) — ckomsennsimu xpomMocoM. ¥ BeKo-
TOPHX ILIa3MAaTHYeCKHX oO0pasoBaHmil, 0cO0EHHO C OYeHb [JIMHHIMH OTPOCTKaMH,
MOKHO KpoMe Aiflep OTYeTIIMBO BUAETH 0 HeCKONBKY Feulgen-no3uTHBHEIX KPYNHHOK,
¢B00OJHO JeRamux B miaasMe. 1x MokBO OBI0 6B cUMTATH GIy/KAAIOLIAMA XPOMOCO-
Mamm, Koroprie Levan (1946) maGmiomanm npd aTHONWYHHEIX MHTO33X [APOMIKeH HOR,
IeiicTBHEM KaMQODH U APYrux $aKkToOpOB.

W3 rpaduxa BupHO, YTO YacTOTa HelleHNH Aep B Iia3sMaTAYecKHX 00pa3oBaEMAX
ropasno MeHbIDE, 9eM V NOMUKEeBHX KIETOK, Y KOTODHX OHBaeT HpnOId3nTelILHO
3-gacoBglit mHETEpBa Mexay feneHuaMu (Henneberg 1926). [lenenne anep B nnasmaTn-
yecKuX 0Gpa3oBaHMAX HPOTEKAeT ¢ MPOMe:KyTKamu B 6—12 vac., T. e. B 2—4 pa3sa
MefjieHHee. Y BTOPHYHHIX APOIKEBHX KIIETOK, BOCCTAHABIMBAIOIMXCH 13 I1a3MaTH-
yeckux o6pa3oBaHmil, reHepanuOHERE MEPHOH MM OCTATCA TAKWMHE jKe NJIHTeNb-
HEIMA, ¥ DOCTENeHHO NPHOJNMMKAIOTCA K HOpMe.

Adpa npu pezenepayuu kaemok us naasmamuveckuxr obpasosanuii. llmoTHBIE
myasMaTAdeckue o6pa3oBaHMA, M3 KOTOPHIX IYTeM IOYKOBAHMSA BO3HHUKAIOT JAPOK-
/eBHE KIIETKM, COAePKaT OOHYHO 3HAYATEIbHOe KOJIMIEeCTBO ffiep, KOTOPHE BHIIJIA-
IAT YKe, KaKk ALpa HOPManbHHX Apoxcrei. C momompbio peaknuu no Feulgen-y HaM
HECKOJBKO pa3 YHaBajoch B3aEKCHPOBATH HENOCPEICTBEHHO pereHepupyomae
obpazopanudA. [lepBrie moKoNeBEWs KieTOK Tar:Ke GHIBAIOT OORIYHO MHOTOSAMIEPHHEIMA
(puc. 11 A). UBorma B kakmoit u3 Hux OHBaeT gaske 6oisbIme smep, YeM B IepPBO-
HaganhbHOM IJIa3MaTHmueckoM obpasoBanmm (pmc. 11 B). B teuenme panpHedmmx

/’
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reHepamui KIeTOK KOJIMYECTBO AAep HOCTENeHHO YMeHBIIAeTCH, ¥, HaKOHel, BO3HH-
KawT OofHOoAfepHHe KiIeTKH. ONHAKO Mbl M30JMPOBANM HECKOJIBKO MTAMMOB BOCCTa-
HOBIIAXCH KJIETOK JIPOKeH, Yy KOTOPHX MHOTOAJECPHOCTH OCTAJIACH IIOCTOSHHEIM
TPH3HAKOM.

Huckyccus

Passupajommecsa miasmatdueckue 06pasoBaHUA ¢ CAMOTO HAdaja COHePKAT
¢opmenroe saapo. Msl He HAXONWIIM HU OJHOTO Cjiyvas PA3BAUTHA IJIA3MATHYECKOIO
mapa 6e3 Axpa, HECMOTPA HA TO, 9TO GLLIO H3YYEHO HECKOJBKO AECATROB IperapaToB
¢ HECKOJNbKUMHE ThicAYaMH 00BeKTOB. UYeMm OGoabmuil OPONEHT NJIa3sMaTHIECKOX
mapoB COJCPMKHUT HAApa, TeM OGojbiiee
KOJIm4ecTBO UX OBIBaeT cmoco0HO K PoCTy.
Ha ocnoBaHWNU 3THX JBYX ()aKTOB MOKHO
clelaTk BHIBOA, YTO, BePOSITHO, pa3BH-
BaWTCA TOJIBKO Te INIA3MaTHYeCKAe IMapH,
KOTODHIe cofepskaT sAApo. B omHoi n3
csoux npesHux pabor (Hewac 1955¢) mut
OIIMCAJIH paclaj, OTHeNbHLIX YacTell nJjas-
MaTHYeCKHX 00pa3oBanmil M rubess OTHes -
IONIMXCA OT HUX IJAa3MATHYeCKAX INapOB.
Puc. 11. A: CxeMa KommvecTsa U pacmodoske- BecbMa BepOATHO, 9TO 9TO — UMCHHO TAKHUE
HUA Alep IpH pereHepaliu Ia3MaTHIeCKOTo Oe3BAOEPHbIE YACTU ILIA3MATHUECKUX 00-
362"“3:;;;;3' B”ggﬁf;:f‘”ffe};o:a o 611,’:‘::;:333 PasoBaHMIl, He CHOCOGHBIE IOJITO YIePsKaTh-
MHOTOATepHAs, B JadbHelimem Kommaectno Cf I OTMmparormue. IlomyyeHHsle Hamm; 0
Aflep yMeHbulaercs. — B: Perenepanua wie- CHX 10D De3yJbTAaTH CBUIETENHCTBYIOT
TOK U3 IJIa3MaTHYECKOro OﬁpaE}OBaHHﬂ. Hep- CKopee B TONB3Y B3rIANA, 4TO IPUCYTCT-
BOE IIOKOJeHMe KIETOK COJep’KUT Gouble BHe Apa HeOGXOMMMO [ LIPOTeoCHHTe3a

Afep, 9eM mIasmaTudeckoe oOpasoBaHue,

u nporeccoB gupdepeHnmanuy, a He B IOIb-

sy muenma Hammerling-a (1946), Bra-
chet (1951) u Jlememmuckoit. Ho me ciemyer saGsiBaTh, 4TO Bee HTH aBTOPHI pa-
6oTamu ¢ COBEPHIEHHO NPYIMMII OGHEKTAMI ¥ UTO PEe3yIbTATH, IOAYYCHHBe IS
OXHOTO O0BEeKTA, MOKHO JIMNIB ¢ YPEe3BHYANHOH OCTOPOKHOCTHIO IIEPEHOCHTH HA
ApyTHe OOBEKTH.

B cBoeii mocrenneit paGoTe MBI BHICKA3aJlM TIPEMIIOJIOKEHIe, YTO BOCCTAHOBJICHME
IpoNeccoB MeTaGoimM3Ma B HJa3Me, Ipe[MeCcTBYOIee MOpPPOTOTHIECKOH peremHe-
panup KJIETOK, IPOTeKaeT Yie NPH BO3HUKHOBeHMM IUJIOTHBIX IIJIA3MOTHIECKUX
ob6pasoBanuii. Hamu HOBEe HaGIIOTEHUA OTHOCHTENBHO TOTO, UTO A1pa B IIOTHBIX
IJIa3MaTHYECKUX 00PasOBAHMAX BRITIIANAT yiKe, — B OTIATHE OT ANep BAKYOTH3XPO-
BAHHBIX DIA3MATHYeCKUX 06pasoBaHMil, — KAaK HOPMAJIbHEIE A(PA JIPOIKeil, TOBOPAT
B MOJIB3Y 3TOr0 NPEHIOI0MKeHHA.,

Bonpmeit gacThio cBOMX MOPOIOrMUecKHX 0COBEHOCTEH KIeTKH, BOSHUKAIOIINE
U3 IJIa3MaTHYeCKUX 06pasoBaHM, OTBEYAOT HOPMAJILHEIM KileTKaM. BuoiHe mo-
HATHO IO3TOMY, YTO B KOHIIE KOHIOB Yy HAX YCTaHABIMBAETCS M HOPMAJILHOE HYKJIEO-
[Ia3MaTUIecKoe COOTHOIIEHHE, T. €. B ONHOI KiIeTKe OXHO sApo. UpesBraiiHo mATe-
PecHO OJIHAKO, UTO MHOTOANEPHOCTH, Pa3BHWBAIOMAACA B TEUEHME POcTa ILIA3MAaTH-
9eCKNX 006pasoBaBUil, CTAHOBATCA HOCTOAHHON 0COGEHHOCTBIO HEKOTOPHIX BOCCTAHO-
BHBIMUXCA KieToK. HopmasnsHoe cooTHOmenme Meimy AIpOM M IJIa3Moil 37ech He
COXPaHAETCA: KJIETKH IPH HOPMAJbHBHIX OOMUX pasMepax cOHep:;KaT IO HECKOJBKY
agep. Ilomobuyio HaciecTBEHHOCTH MCKYCCTBEHHO BHI3BIBAHHON MHOTOAIEPHOCTH
y#e pampme ormedannm l'epacmmoB (1902) m van Wisselingh (1909) y Spirogyra.

B sakmouenne cienyer mog4epKEYTH, 9TO MOYTH BCe HAMNM HAGIIOLGHHA OTHOCH-
TeJIbHO Afiep GBUIM Npou3BefieHs Ha 3aMKCHUPOBAHHBIX MpeIapaTax, uTo MBI CUATAEM
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KPYIHEIM HefocTaTKOM. HaM He yiaBaoch OBJIafieTh MeTONMKOH HabioeHHA pas-
BUTHA fflep in Vvivo, & y TaKoro oGeKTa, KaK APOMIKH, 9TO ObI0 Ox, HOCOMHEHHO,
BechMa 3aTPYAHHTeNLHO. [109TOMY BCe HAamm JOKa3aTelbCTBA HecmocoGHOCTH Geabs-
NePHBIX KJIETOYHHIX ()PATMEHTOB K PAa3BATHIO MEL CIATAM TOJIBKO KOCBEHHHIMHA ROKA-
3aTeJIbCTBaMH. : :

Pestome

1. Ha ocHOBAaHEM KOCBEHHHX [OKA3aTeJbCTB aBTOP NPHXOQHT K 3aKIIOYEHHIO,
YTO K PAa3BHTHIO CIOCOGHEI TOJIBKO TAKMe IVIa3MaTHUeCKHe MAapH APOxied, KOTOPHe
cofeps;KaT ANPO.

2. Ilnasmatmyeckme o0pasoBaHHES, BOSHHKAOmMMe B pe3yJbTaTe paspacTaHMA
mIasMaTHYeCKNX Mapos, cofepkar mo 1—10 agep. Yacrora menenmmit Axep B 2 — 4
pasa MeHBbIIe, 4eM y HOPMAaJBHHIX KieToK. Dopma JiesleHus sA/pa B ORHEX CIIyIasax
OTBedYaeT MHUTO3y, B APYIrEX — ammTo3y. flipa pacmosararoTca B IJiasMe Hempa-
puipEO. COOTHOIMEHMe MeKLy ANPOM U IIa3MOi He coxpaHsercd. [lenenne niasMaTh-
gecKEX 06pa30BaHMil BH3HBAETCHA, NOBHIMMOMY, QU3NIECKEMA NPAYMHAMHE.

3. llepBnie MOKOJEHMA KIETOK, BO3HHKAIONIAX IPH pereHepamuy M3 MIOTHHX
IJa3MaTH49ecKHX 0o0pa3oBaHMiI, OHIBAIOT TOMKE MHOTOKIIETOYHHIMH. B nanpEedmmx
DOKOJICHAAX KOJIMIEeCTBO fifep IIOCTeNeHHO CHHMKAeTCHA [0 OAHOTO, OJHAKO HEKO-
TOpEIe MTAMMHBl BOCCTAHOBUBIIUXCH KJIETOK IpOKed yCTOHYMBO COXPAHAIOT MHOIO-
AIePHOCTb.
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The Vitality of Cell Fragments of Yeast
IV. The Relation of the Nucleus to Growth Ability

0. NECAS
Summary

The author continues from the previous work on the growth and regeneration of
cell fragments of yeast. The present communication deals with the ability of the cell
fragments to grow—with particular reference to the nucleus—, with division of the
nuclei during the growth of the plasmatic formations and with the state of the nuclei
during regeneration of the cells. The nuclei were identified by means of Feulgen’s
reaction and by staining with Heidenhain’s haematoxylin. In some cases the nuclei
can be observed by contrast phase (fig. 8). The results of all three methods were
completely congruent.

Only a small percentage of the plasmatic droplets which develop after destruction
of the cells contain a nucleus and the percentage of growing plasmatic droplets is
also small. The plasmatic droplets from the autolysate contain a nucleus far more

% of plasm. % of plasm,
droplets with droplets capable

a nucleus of devpt
From the homogenate 7 Y%
From the autolysate 60—70 50—60

frequently and more of them are also capable of growth. Already from these results
it may be assumed that the ability of the cell fragment, i. e. of the plasmatic droplet,
to grow, depends on the presence of a nucleus.

A systematic study of preparations with developing plasmatic formations produced
the finding that all the plasmatic formations which grow contain a nucleus even only
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one hour after inoculation of the plasmatic droplets, when the plasmatic formations
are beginning to develop (figs. 1 and 2). In other words, not a single developing
formation without a nucleus was found. From this the author again deduced that
only plasmatic droplets containing a nucleus develop.

During the growth of the plasmatic formations, the number of nuclei contained
in them increases (figs. 3—10). The first division of the nuclei occurs after 8—12 hours
(v. graph). After 48 hours, formations containing 8—10 nuclei were found. During
growth of the plasmatic formations, therefore, growth of the plasma and division of
the nuelei occur. The frequency of division of the nuclei, however, is from 2 to
4 times slower than in yeast cells and the nucleoplasma ratio is not maintained in
the plasmatic formation, as shown by the author from a number of examples. In the
first stage of development of the plasmatic formation, the nuclei are similar to those
of normal yeast cells. Later, when the plasmatic formations are intensely vacuolised,
the nuclei enlarge, stain more weakly and their contours are indistinct. They are
evidently more markedly hydrated (like the plasma). At the time when dense
plasmatic formations are being formed from the vacuolised plasmatic formations,
the nuclei regain their normal appearance. It is not possible to say definitely whether
the nuclei divide by mitosis or by amitosis. Some pictures would seem to indicate
amitosis, while others correspond to various mitotic figures.

Formations regenerating into new cells are, as a rule, multinuclear. The first
generation of cells which develop in this manner, and which are for the most part
morphologically atypical, are also multinuclear. They frequently contain more nuclei
than the original plasmatic formation (fig. 11, A and B). In later generations the
number of nuclei gradually decreases and mostly mononuclear cells develop. A few
yeast strains, however, remained persistently multinuclear (after 7 months’ pass-
aging). .

In the discussion, the author evaluates the findings and expresses the view that
only those fragments of yeast cells which contain a nucleus are capable of growth
and further development; this is in agreement with the majority of data in the
literature. The author points out, however, that this conclusion is based on a study
of fixed material, which is never entirely conclusive. In the discussion it is stated
that there are not as yet in the literature sufficient data on the transitional multi-
nuclear stage of regeneration of cell fragments, nor are there sufficient data on the
origin of multinuclear cells during regeneration.

(Plates IX, X )
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FOLIA BIOLOGICA

Tom. I1. (1956) — Fasc. 1

L-dpopwmrr Gakrepnii

1. Brusnne xoHmeHTpanmuu NeHUMUAIMHEA B cpele Ha pa3BHTHC
L-o6pasoBanuii y Proteus vulgaris

M. HEPMVT u 0. HEYAC
Mucryryr obumelt Guomorum MeguuumacKoro daKyabrera yHuBepcutera B BpHo

Hocmynuno e pedaryuw 19 1X 1955

Mer paGnonazm paseuTie KpYmHEIX KPYIVIEIX Telier (KKT) Proteus vulgaris npu
Pa3IUYHAIX KOHNEHTPANNAX HNeHWIMJIMHA B cpefie, — B a9POGHEIX U aHABPOGHHIX
ycaoBUAX.

Meronnka onsToB B aspobHEIX M aHadPOOHHX YCJIOBUAX ONMCAHA B HAIIHX npen-
mecTBOBaBmEX paborax (1954, 1955). M momssoBanmcs CIIENYIOMAMU KOHIEHTpa-
ouamu neHunmiumaa: 2, 6, 10, 20 m 40 THCAY ex. /1 M. Habmonennsa ¢ moMompio
$asoBoro Mukpockona mpousBOAMAACEH BIVIOTH 10 21-T0 MHA ¢ HAYAIA ONAITA.

Pesyasvmamu

Paseumue KKT Proteus vulgaris ¢ aspobuwix ycaosuazx

2000 ed. Yepes 2 wac. mocie mocesa mourn 909, mamouer upeBpamaerca B KKT,
KOTOPEIe BCKOPe BBIPACTAIOT B [0JIbYaTHe MAapsl. V3 sTux mapos nosjyuee Bo3HEKAIOT
KpyHHBIE IPOTOJITOBATEIe TeJbIa, M3 KOTODHX 4Yepe3 9 9ac. BOCCTAHABIEBAIOTCS
BTOpHaHbIe Nasnodki. [lonpo6roe ommcanme sToro mpomecca mpmBomHTCA B nepBoi
vactd Hamed paGorsr (1954).

6000 ed. Cpenu MHOTOUUCITEHHBIX THNMYHBIX mIapoB yike uepes 2 uaca BCTpe-
9al0TCA RoJNbUAThIe INAPhl, KOTOPHE B TedeHMme NajibHeHmux 2—5 wac. mOCTENeHno
pacuafaioTcss Ha HeNpaBWIbHEE 00pazoBammsA. JTa (opMa pacmajga THIAYHA JUIS
IApOB € caMOro HavaJa WX Pa3BUTUA W IPOTEKAeT HPA aHAPOGHHIX YCIOBHAX.
B pesynbraTe pacunana BosHEKAOT CKOITeHNA HeNPAaBIJIbHLIX KPYITIHIX 06pa3oBaHmil
MJI 3CPHUCTEIC MACCHI, O JHU3HECHOCOGHOCTH KOTOPHIX IIOKA TPYNHO HUTO-HHGYHb
crasars. PereHepauus Bropmumeix mamodex macrymaer uepes 19 wac. Taxum ke
obpasom, kak 6vto ommeamo mpum 2000 em., T.e. m3 KPYOHBIX IIPOOJITOBATHIX
Teser; (KIIT).

10.000 ed. NpuGnusurensno tonnko 709, mamouex yTosimlaeTcA B IDApH (depes
2 waca). OcTanbHEe TANOYKM OCTAOTCA 6e3 mMopdosornuecknx usmenenuit. Hexo-
TOpHI® Imapbl HAYMHAIOT YyiKe DaclafaTbhcA ONMCAHHEIM Beime cmocoGom. Pacmajn
npeo6iafaer B npenaparax npu6aE3uTensHO 0 30-r0 Yaca, KOTA B OGIIEM 3aKAHTH-
Baercs. Perenepanns BropuvHHX najiouer HaGIIOTAETCS TOIBKO 4epe3 2 IHsd, HO — He
U3 pacuaBmMEBEXCA ImMapos!

20.000 ed. Konugectso u pasmepst KKT uepes mepssic 2 yaca 6uisaior emte MeHblIe,
deMm mpu 10.000 ex. Hompuathie maper m mx pachaj HaBMOTAIOTEH TOILKO 9epes
4 vaca. Mopdomoruueckne IPOABNeHNA GHBAIOT BOOOIe BechMa GeHEL B CYIIHOCTH
9T0 pacrnaj Ha MeJKHe IAPMKH WM 3ePHECTOCTB, KOTOPHe IOTOM YiKe He DPasBi-
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Bawores (21 gens). Onuy KynsTypy Mu epes 10 nuei neperecsn B cpepy 6e3 neBEIAI-
nuHa (aHaspobuo!). Yepes 3 MHA MH Hamuld B Hell HeCKOJIBKO L-komoHmiIi.

40.000 ed. Yepes 2 uaca BacuuTaBaercs npubansurensuo 409, mapos. OcranbHbe
MEKPOOE — 9TO IAJI0YKA C XOPOmO 3aMeTHOI 3epHECTOCThIO. Uepes 4 waca moss-
JIAeTCs 3ePHHUCTOCTH OTHENBHO OT IajlodeK M MAapoB, KOTOPhle MEIJIEHHO PpacTyT
¥ HaUMHAIOT pacnanarhcd. KoHeuHadg KapTHHA NPAKTHYECKH Ta ske, uto u upu 20.000.
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Ta6. 1. Cxema passutna HKT Proteus vulgaris B adpoGHRX yCIOBHAX. A — 2 yaca, B—4 vaca,
C — 9 yac.,, D—20vac., E-—30 uyac., F — 48 4ac., G— 72 gaca. Ha BepTMKaIN meHMIKIIHH
B THCAYAX efUHHIL.

Ta6. 1 maeT cxeMaTHUecKoe M306parkeHne BHIIEONMCAHHOTO PasBuTHA. B KakmoM
moJjte 3apHcoBaHH o6pasoBaHm#d, mpeobiajaomue B IpenapaTe B JAHHKME MOMEHT
WK IMeoIIne 3HAYeHue [Jig AajbHeimero passurus. ([IponopnmonansHocTh yBenm-
qeHHA cobmoaeTca TOJNBLKO BHYTPH OXHOrO HOJSA M MEKLY NePBHMHU NOJAMH -— HO
9-ro vaca.) :

Wrak, npu aspo6HEX yCIAOBAAX He BO3HUKAIT HENOCPEACTBeHHO L-KoJoHmH faxKe
IOX MefiCTBMeM TaKWX BHICOKMX KoHIenTpanmit, xak 20.000 wiam 40.000 ep./mm.
XapaKTepHbIM NPU3HAKOM STHX BHICOKMX KOHIEHTPANHH ABJIACTCA BO3HUKHOBEHH®
3ePHHCTHIX MAaccC, KOTOPHE MOI'YT HMeTh CIOCOOHOCTH K JasibHeimeMmMy pPa3BUTHIO
(k@K TO MAHHLIM JIATEPATYPH, TAK U CYAA N0 OTAEJBLHEIM pe3yJjibTaTaM HAMmMX
onmroB). Ho Bonpoc u3HecnocOOHOCTH 9TOR 3ePHUCTOCTH — 3TO OTAEILHEIA BOLIPOC,
KOTOpDHI paspaGaTeBaer jpyras jabopatopua. 3Jech HAIOMHHM O pe3yJbTaTax
NPOU3BeleHHBIX HAMY PaHee ONKTOB, IPH KOTOPHX HAM yIapajloch Ba3BaTh 06paso-
BaHme 3epHUcTOM (asn B Gynbone Ges coiBoporku npu 20.000 u 40.000 exn. /ma.Ilocae
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TIiepeceBa OCajka U3 TOH CPeJbl MBI IOJIydasin L-KOMOHMM, Y KOTOPHIX peremepanmus
naJioueK He HAGIIOFAach fa)e Iocie D Iaccaskeit.

Passumue KKT ¢ anaspobuwx ycaosuar.

2000 €. Yepes 2 waca B mpenapate GuBaer 1o 95%, mMapoB, U3 KOTOPHX PasBH-
BAlOTCA BAKYOJM3WPOBAHHEE, IPAHYJIHPOBAHHEIE U IOMOreHHHEe mapil. IlepBrie
U TOCIeJHNe U3 HUX AT OKOJIO
30-ro uwaca BTOpHYHEIC IIAJIOYKMU.
Moxgpo6roe ommcanme 3TOro Impo-
mecca pereHepanuwm ObUIO HAHO BO
BTOPOIi yacTn Hamell paborsi (1955).

6000 20. Yepes 2 waca OwmBaer
oromo 809% HKHHKT. Hexoropsie na
HOX, HOJLYATHIE, IO[BEPraloTea TH-
NMAYHOMY paclany, Kak B a9poGHBIX
yeaobusax (puc. 1). Ho yme oxomo
9-ro yaca MOKHO B HEKOTOPHIX IIa-
pax (Kak BaKyOJN3WPOBAHHKX, TAK
U B IPaHYJMPOBAHHKEIX M TOMOTeH-
HBIX) HAGIIONATH JOBOJIBHO KPyI-
vyw seprucrocts (0,2 —0,4 p), Ko-
TOpafA M3 MapOB BpacTaeT B cpedy.
Qotorpapuyueckas GEcanusi sToi
cTaguK He y[aBallach M3-3a TOTO,

Puc. 1. Hauwano pacmaja RoJIbYATHIX IIAPOB. 9T0 TPaHYIANESA paclojiarajach
6000 ex/ma, al—;;g{)poﬁﬂo, depes 4 Haca IOCTe IoceBa. g IPYTOil MIOCKOCTH, YeM HOBepX-

BelndeHne B 1000 pas. )

HocTh mapa. OQHAKO HeYKJIOHHBIe

HaboeHNsa 3a OHUM IIOJIeM 3pe-
HuA yOegunu HAC B TOM, 4TO 3TO0 — Havalo obpasopanua L-komonmm. B ormens-
HBIX CJIy4asaX MBI 3aMedalid yBeJMYeHNe HeKOTODHIX 3epHLIMEK B HeGobmue Imaph,
HO BO3HMKHOBeHMA L-KomoHmit W3 5TMX mapoB HaM He yAaBajoch HAGIIONATE.
Uepes 30 wac. B mpemapaTe HAXOQUTCSH ke MHOKECTBO MeNKUX L-konommit, menTp
KOTOPHIX, OT/IeJICHHBINA BCerjia PesKoil rpanuIeil oT nepudepyun, COCTONT U3 GOIBIIOrO
KOJIMYeCTBA MEJIKMX NPABUJIBHHIX 3epHbIMeK (puc. 2). [Ha nepudepun npn Gonbmom
yBeJIMYeHNN MOKHO 3aMeTHTh OT[elibHEe KPYIHEle Teasna (puc. 3, 4, 5), — BHaYaie
opHoponHble. llosmHee OHM MM YACTMYHO BAKYONMBHPYIOTCH M PpereHePHPYIOT
B HOBBI® NAJOYKH, HIHM HOJHOCTHI BAKYOJM3MPYIOTCH, IOCTENEHHO JereHepHpPYyIOT
1 ofpasyloT TaKk THOHYHYIO cOTOOGpasHyo mnepudpepuio L-romommu (puec. 6, 7).
B mammx npemaparax GONBLIIMHCTBO KOJOHMIH B TOM MM MHON CTETeHH pereHepu-
poBajIo, TAaK 9YTO BOKPYr IJIOTHOrO 3ePHUCTOTO AXPA HAXONWJIACH MUPOKAs KailMa
BTOPUYHBIX HaJIOYEK.

Tarxum 06pasoM, pereHepanus BTOPHYHHIX HajiodeK HaumbaeTca ¢ KKT ma mepu-
{epuy KOJOHMM B OCYIMECTBIAETCS MM HYTeM T. H. «IeHTPAJbHOMN parMeHTamuBmy,
OOMCAaHHOM B Hame#d Npefmaymeid paboTe, WM dYepe3 KpPYIHBE IPONOJIrOBATHE
resbla, Kotopele BeipacraT u3 HHT n or kKoTopeIX noctemenHo ormensaoTcs BTO-
puune nagouku (puc. 8, 9).

10.000 e0. Pazpurne KHT mporekaer mpaxrmueckn Tak me, kKax u npu 6000 ex.,
¢ TOH JINML pasHEIell, 9TO pereHepandsd BTOPMUHEIX MAJIOYEK HEeCKOJLKO 3alasfibl-
BAeT, U KOJIAYECTBO He pereHepPHPYOINUX KOJOHHUH GuiBaer Gonbme (puc. 5).

20.000 ed. Yepes 2 waca mocyie moCeBa KOJMYECTBO MAPOB AOCTATAeT NPHOIA3H-
TenbHo 809%, HO mape GHICTPO pacmajalTCA B HeNPABUIIBHEIE CKOIJICHHA 3ePHH-
CTOTO BellecTBA, He MEHAIONErocAd CKOJABKO-HAOYAL cymecTBeHHo. W3 omHoro mpe-
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mapara aTa 3epHEcTasA Macca Grna wepes 15 nHeil nepecesa B cpeny 6e3 NeHMOMIIIINHA,
HO T elIe Jepe3 5 xHelt L-KoI0HEE B Heil He GHIM HaMeHH.

40.000 ed. Ciona oTHOcHTCA Bce, ckasamHoe o 20.000.

Cxemarmueckoe maoGparxenme paspuraa HHKT B amaspo6HHX yCHOBEAX IPHBO-
nmrca B Ta6. 2.
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Ta6. 2. Cxema passuret KKT Proteus vulgaris B aHaspoOHHX ycuonnsax, A —2 4aca, B—4 gaca,
C — 9 vac., D — 32 waca, E — 48 uac., ¥ — 96 9ac., G — 21 men». Ha BepTUKAJIHM NeHUIHITAHR
B THICAYaX eJAHHNII.

Oxasanocs, TakOM 06pa3oM, 9TO aHaspoGHbe ycaoBHA Gojee GIarompHATHH AN
BOBHWKHOBeHAA L-KoyoHmil. BakHO Taxike KOJMYeCTBO NOHANMILIAHA. L-KonoHEMM
perysisipEo BO3HMKAME ToabKO np: 6000 mam 10.000 em./ms. CommxoM BECOKHe
m03l (20 m 40 ThCAY ef.) BHIBHBAJIHM He NpAMO o6pazopande L-koioHRM, a TONEBKO
T. H. TPaHyIApHYIO da3y.

Wrrepecno HaGmopesme, 4TO 3HAYATENbHAS 9acTh L-komoHM# a oO0meM JerKo
maBana GammunspEylo dopMy myTeM pereHepamum L-renen ma nepudepmm. Mrak,
L-Tesbma He ABJIAIOTCA 9MCTO fereHpaTuBHEM di1emernToM (Keller 1954) m mo m3sect-
HOH CTAIEE pas3BATHA COXpaEAlT cmocobmoctTs Kk peremepamu: (Dienes, Wein-
berger 1951). Iloppo6Ho mpomecc pereHepanuM BTOPHYHHIX IAJI0YEK HA neprdepun
L-KoJIoHEMA He GBI O CHX MOp ommcaH. B ofmumx uweprax ero ommcmpaoT Dienes
r Weinberger (1951).

Pesione

ABropu mccnenosainu passurde L-tenen Proteus vulgaris mox BnasEMeM NeHRNAI-
smBa B korneaTpamun 2.000—40.000 ex./mi, B aspo6HEX I aHA?POGHHX YCIOBHAX.
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L-rononnn Bosnukamm npaMo Tosneko mox sauarmeM 6.000 1 10.000 ex. menmmui-
JMEA B aBa’poOHEIX ycoBuax. OCHOBOH NIA BOSHKHOBEHHA L-KOJNOHMI ABIAIOTCH
9lleMeHTapHHIe Telbna (rpaHynapHas (asa). BomsmmuctBo L-Komonmit (60—70%%,)
cHoBa o0pasyer Gamumisapuyo gopmy. Mexomasm LHYHKTOM JUJISl 3TOH pereHepaununn
asiaorea KRT ma mepudepun xomonumn.

Qaxrtopsl BHemHeii cpefr, GraronpuATHLe s BO3HAKHOBEHMA L-rononwmit, He
6naronpmATCTBYIOT pereHepammm W HaoGOPOT.

JHJIOTeHHOe BOBHMKHORGHHe GANMMIIAPHON (OPMBL He HAGIIONAIOCH.

(Ta6. X1, XI1)
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L-Forms of Bacteria

III. The Influence of the Concentration of Penicillin in the Medium
on the Development of L-Bodies of Proteus vulgaris

M. NERMUT and O. NECAS

Summary

A study was made of the development of large spherical bodies of Proteus vulgaris
on media containing various concentrations of penicillin, under aerobic and an-
aerobic conditions.

The method used for attaining aerobic and anaerobic conditions has been described
in previous communications (1954, 1955). The following concentrations of penicillin
were used: 2,000, 6,000, 10,000, 20,000 and 40,000 units/ml. The preparations were
observed by phase contrast microscopy up to the 2lst day after beginning the
experiment. : ‘

i
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Results

The development of the large bodies under aerobic conditions is shown in diagram
form in tab. 1. Under aerobic conditions L-colonies do not develop even with high
doses of penicillin (20,000—40,000 units/ml.). A characteristic feature of these higher
concentrations is the appearance of granular masses which are capable of further
development (into L-colonies).

The development of the large bodies under anaerobic conditions is described in
greater detail, especially, with the concentration of 6,000 units PE/ml. Two hours
after inoculation about 80%, of the bacilli form typical, large, spherical bodies, some
of which are lobular and begin to disintegrate in the typical manner (as under
aerobic conditions — fig. 1). After about nine hours, however, in some of these bodies
(whether vacuolised, granular or homogenous) fairly large granules (0.2—0.4 u) may
be observed which grow out of the spherical body into the medium. It was not
possible to photograph this stage because the granules lay on a different plane from
the surface of the spherical body. Careful observation of one visual field, however,
convinced us that this is the beginning of the formation of L-colonies. The growth
of some granules into small spherical bodies was observed in isolated cases, but we
did not succeed in observing the development of L-colonies from these bodies. After
30 hours, an abundance of small L-colonies was found in the preparation, their centre
being precisely defined against the periphery and composed of a large quantity of
small, regular granules (fig. 2). On the periphery the individual large bodies are
easily distinguishable with high magnification (figs. 3, 4 and 5): at first they are
homogenous, later they become partly vacuolised and then regenerate into secondary
rods or are vacuolised completely and gradually degenerate to form the typical
honeycomb periphery of the L-colony (figs. 6 and 7). In our preparations, most of
the colonies regenerated again, in a greater or lesser degree, into bacilli, so that round
the dense centre of granules there was a broad border of secondary bacilli. The
regeneration of secondary bacilli, therefore, comes from the large spherical bodies
on the periphery of the colony and takes place either by central fragmentation, as
described in the preceding communication, or via the large long bodies which grow
from the large spherical bodies and gradually break off secondary bacilli (figs. 8 and 9).

10,000 units: The development of the large spherical bodies takes much the same
course as with 6,000 units, only with the difference that regeneration of the secondary
bacilli is somewhat delayed and the number of colonies which do not regenerate is
larger (fig. 5).

20,000 units: The number of spherical bodies two hours after inoculation reaches
about 809, but the spheres soon disintegrate into clusters of irregular granular
matter, which undergoes no substantial change. This granular mass was transferred
from one preparation after 15 days on to & penicillin-free medium, but no L-colonies
were found even after five days.

40,000 units: as from 20,000.

A diagram of the development of large spherical bodies under anaerobic conditions
is given in tab. 2. '

Tt was shown, therefore, that anaerobic conditions are more suitable for the
development of L-colonies. The amount of penicillin is also important. It was seen
that L-colonies developed only after using 6,000 and 10,000 units PE/ml. Too high
doses (20,000 and 40,000 units) did not cause directly the development of L-colonies,
but only the granular phase.

It is interesting to find that a considerable proportion of L-colonies produced the
bacillary form on the whole easily, by regeneration of the L-bodies on the periphery.
It may be seen, therefore, that the L-bodies are not gimply a degenerative element
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(Keller 1954), but that up to a certain stage of development they are still capable
of regeneration (Dienes, Weinberger 1951). A detailed description of the regeneration
of secondary bacilli from the periphery of the L-colony has not as yet been made. Its
main features have been described by Dienes and Weinberger.

Conclusion

The authors studied the development of L-bodies of Proteus caused by penicillin
in concentrations of 2,000—40,000 units/ml. under aerobic and anaerobic conditions.

L-colonies developed directly only with 6,000 and 10,000 units of penicillin and
under anaerobic conditions. The basic element for the development of L-colonies
are the elementary bodies (granular phase). The majority of L-colonies (about
60—70 %) regenerated into the bacillary form. This regeneration came from the
large spherical bodies on the periphery of the colony.

The factors of the external environment which are favourable to the development
of L-colonies are not favourable to regeneration of bacilli and vice versa.

Fndogenous development of the bacillary form was not observed.

(Plates XI, XII)
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FOLIA BIOLOGICA

Tom. II. (1956) — Fasc. 1

The Influence of Intra-embryonal Injections of Foreign Blood on the
Formation of Antibodies. *

1. Observation of Reactivity in Hens

T. HRABA, V. HASKOVA, A, LENGEROVA and M. VOJTISKOVA

Institute of Biology, Czechoslovak Academy of Science,
Department of Experimental Biology and Genetics, Praha

Received October 20, 1955

It has been ascertained that after the intra-embryonal injection of foreign cells,
immunological approximation to the cells of the donor is found in the recipient
(Billingham, Brent and Medawar 1953, Hakek 1954, Simonsen 1955), as in the case
of embryonal parabionts (Hasek 1953, Hadek, Hraba, Benesové and Hlavadkova 1955,
Brent 1955). In the present communication the immunological effect of injections of
foreign blood into hen embryos was observed. For the injections, the blood of guinea-
fowl, turkeys and ducks was used. In recipients aged from two to three months
formation of agglutinins was found after immunisation with whole blood from the
donor. In some series only one immunisation dose was used (v. Simonsen 1955), in
others our own, older immunisation scheme of three doses on alternate days.

Methods

Intra-embryonal Injection into the Allanto-chorionic Veins

The injections were administered to the embryos in the following manner: Eggs which had been
incubated for 13 days were transilluminated and a suitable allantoid vein was found, i. e. the large and
fixed vein. Its course, the direction of flow and a suitable site for the injection were traced on the shell.

The site of injection was cleaned with alcoholic iodine. The shell was drilled with a dental drill with
a carborundum burr above the vein as far as the shell membrane, to make four incisions in the form of

an oblong about 10 X 4 mms, This part of the shell was then removed with fine forceps and the shell
membrane made transparent with a drop of sterile paraffin oil. The injection was given through a fine
capillary tube of Jena glass attached by a fine rubber tube to the hypodermic syringe, which was inserted

into the vein through the shell membrane in the direction of the blood flow. After removing the capillary

tube the opening was closed by a larger oblong cut from another shell and the edges were carefully

sealed with paraffin wax.

Immunisation Doses and Tests

All immunising doses contained 0.5 ml. of whole citrated blood which were injected into the wing

.vein, For agglutination, plasma (one part godium citrate to nine parts blood), frozen before use for
varying lengths of time (minimum one day) at — 15° C was used. In the reactions one drop of & 2.5%
suspension of erythrocytes was added to two drops of plasma. The reactions were left at room temperature
for 15 minutes and after shaking the results were read off.

For the determination of precipitins the ring reaction was used and the diluted antigen was layered
on the immune plasma in narrow test-tubes. The results were read off after being left for 60 minutes

at room temperature.
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Tab. 1. Titre of Agglutinins and Precipitins against Turkey Blood in First Series of Chicks Injected
with Turkey Blood during Embryogenesis

Titre of Agglutinins ' Titre of Precipitins
Intra-embryonal I [SR [ —
injection natural after after after immu- | after provoca-
g immunisation [provocative dosel nisation tive dose
" .
6474 \ 0 128 32 8192 512
7319 j 4 64 32 4096 1024
7310 ! 0 8 4 4096 1024
6475 : 2 128 28 1024 512
6478 ! 2 64 32 2048 2048
6485 : 0 128 28 4096 —
6494 | 4 64 256 4096 —
. | !
Controls ’ l.
6486 " 4 J 32 64 2048 2048
6487 | 4 | 32 32 4096 1024
6477 ' 0 ‘ 64 32 4096 1024
6430 | 4 : 128 256 8192 il —
| |

Tab. 2. Titre of Agglittinins against Turkey Blood in Second Series of Chicks Injected with Turkey
Blood during Embryogenesis

Time of injection | a.ll\ﬂ)r;xa(.)li Agglutinins Titres
|
10th day ‘ 1 ! natural 0
‘ ! immune 16
12th day ‘ 6 natural 8 0 0 2 0 0
: immune 16 8 8 8 2 8
17th day 11 natural 8 08 4044 1 2 16 1
: immune 17 43264 8 832 4 8 3216
One day after hatching 1 7 i immune 8 432 8 41616
i ;
Controls 4 | natusl 4 4 1 —— 81616 —
i immune 16 816 416 832 8 16

Results

A. The Injections of Turkey Blood into Chick Embryos

Two series of intra-embryonal injections were observed. In the first series the
tolerance dose was administered intravenously on the 13th day of incubation, in
amounts of 0.2 ml. The birds were immunised at three months with three doses of
donor blood. In addition, three weeks after completing the immunising series one
provocative dose was administered. The results are given in tab. 1.

In the second series the tolerance dose was administered in amounts of 0.15 ml.
blood between the 10th day of incubation and the first day after hatching. The birds
were immunised at eight weeks with a single dose of turkey blood. The results are
given in tab. 2.
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B. The Injection of Guinea Fowl Blood into Chick Embryos

The experimental birds were injected intravenously on the 13th day of incubation
with 0.2 ml. blood. In addition, three weeks after completing the immunisation
series a single provocative dose was administered. The results are given in tab. 3.

C. The Injection of Duck Blood into Chick Embryos

The experimental birds were injected intravenously on the thirteenth day of
incubation with varying amounts of duck blood. Immunisation was carried out at
eight weeks with a single dose of duck blood, followed by a provocative dose three
weeks later. The results are given in tab. 4.

Tab. 3. Titre of Agglutinins and Precipitins against Guinea-Fowl Blood in Chicks Injected with
Guinea-Fowl Blood during Embryogenesis

Titre of Agglutinins Titre of Precipitins
Intra-embryonal
injection natural after after after after provo-
immunisation |provocativedose| immunisation cative dose
7306 4 256 128 2048 2048
7308 0 128 128 2048 4096
7313 8 256 — 4096 1024
7312 3 _ 128 8192 4096
7311 2 128 128 2048 2048
Controls
8509 8 256 128 4096 2048
8510 0 128 64 2048 128
8508 0 64 128 8192 8192
7330 2 — 128 8192 4096
8511 2 128 128 4096 4096

Tab. 4. Titre of Agglutinins against Duck Blood Cells in Chicks Injected with Duck Blood during

Embryogenesis
Amount of i. v, No.of .. .
injection birds Agglutinins Titres
|
natural | 1 1 2 8 —
0.2 ml, i1 immun, after 1 dose i 64 16 16 4 4
immun, after 2 doses 32 64 32 64 32
natural o 2
0.1 ml, 2 immun, after 1 dose 16 16
immun, after 2 doses 128 64
natural 0 4 0
0.056 ml, 3 immun, after 1 dose 64 8 16
immun, after 2 doses 16 32 64
natural . 32 4 0 2 2 2 —
Controls 7 immun, after 1 dose 16 16 128 32 4 32 2
immun, after 2 doses 128 64 64 — 64128 32
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In none of these combinations did we find a decrease in the formation of agglutinins
or precipitins against donor blood. Even in chicks injected with turkey blood on
the 10th and 12th day of incubation and immunised with a single dose of turkey
blood, there was no significant decrease in the titre of immune agglutinins as
compared with the controls (t = 1.545, P = > 0.05).

Discussion

When observing immunological reactivity to foreign antigens in embryonal para-
bionts between duck and hen, a decrease in the formation of agglutinins was found
in ducks (HaSek et al. 1955). No change in immunological reactivity was found in
individuals which had been injected intra-embryonally with foreign blood. Similarly,
no changes were found after using turkey blood. Using the same combination under
similar conditions, Simonsen (1955) was successful in producing at least a decrease
in the formation of agglutinins. These findings and our own are challenged by our
findings in hen embryonal parabionts with turkey in which, using the same immunisa-
tion scheme, in some cases no formation of agglutinins was found and in one case
no formation of precipitins. In the remaining parabionts formation of both antibodies
was considerably reduced. These findings show that in producing approximation,
in addition to the taxonomic relationship of the donor and recipient species and the
reactivity of the species acquiring tolerance, a great deal also depends on the quantity
of blood cells administered to the embryo.

Summary

No change in the formation of agglutinins and precipitins against the administered
antigen was found in hens injected during embryogenesis with turkey, guinea-fowl
or duck blood as compared with the controls. In the discussion the results are
compared with conditions in embryonal parabionts between these species.
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BunAnue BHYTpU3apOAHINEBHX BIPHCKUBAHUIN TyepONHON KPOBU
Ha 00pasoBaHUe AHTHFEI

I. UccaenoBaBys peaKTHBHOCTH Y KYP

T. I'PABA, B. TAIIKOBA, A. JIEHTEPOBA a M. BONTUIIIKOBA

Pearome

M= BOpHCKEBaJIZ BEYTPHBEeHHO KYPHHEIM 3aPOJIHINaM IEJbHYI0 KPOBb HHIIOIMEK,
mecapor M yTOK. Ilociie BHKJIGeBRBAHHSA, B Bo3pacTe 2—3 MeCANeB, MH HMMYHH3H-
pOBaJIM TeX ke PeNEIMEeHTOB KPOBBIO HOHOPOB. IMMyHEM3amusa mpoM3BOAHIACH WA
OHOKPATHO, MJIM TpPeMs J03aMé vepe3 feHEb. Hm B ofHOM cepHE ONHTOB MMMYHH-
3anpE MHE He HaG/Iofais pasHANH Me;KAY TATPAMHA arrjIOTHEMHOB M IPeNANATHHOB

IOMIONHTHKX ¥ Y KOHTPOJBHHX NHIUIAT. B mpoTHBOmONIOMXKHOCTE MAaBHHM Simon-
sen-a (1955) HaMm He OHIa HafijeHa CHrHM(MKAHTHAA PasHENA THTPOB H y CepHHA
Kyp, KOTOPHM B TedeHHe 9MOpHOreHe3a BNPHICKABANIACH KPOBb HHIIONEK, — He-
CMOTpA Ha TO, YTO MMMYHH3ANHA NPOM3BOAMJIACh HAMH TO TOM ke cXeMe, KaKOH
I0JIB30BAJICA 3TOT apTop. Hamporms, B cBoeil omyGumkoBamEOi pamee paGore
(Fpaba 1955) ME OTMeTHIH CHJIBHO® yrHeTeHHe 00pasoBaHHEA AHTHTeNX Y KYp-
sMOpHOHANBLHEKX NapaGuoHTOB ¢ MEmIOmMKOA. TakmM o6pasoM, Kpome TAKCOHOMHA-
9eCKOTO BHJOBOTO POACTBA MOHOPA ¥ PeNAIHEHTA M PEAKTHBHOCTA DPeNHIMEeHTa,
HA WHTEHCHBHOCTb COJMKOHHMsS OKasHBAaeT BIMAHAC M KOJHIECTBO 9YKePOXHHX
KPOBAHKX TeJell, BBeJICHHEIX B 38POJILIII.
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In the previous work no change was found in the formation of agglutinins and
precipitins against the antigen, in hens injected during embryogenesis with turkey,
guinea-fowl or duck blood (Hraba, Haskova, Lengerova and Vojtiskova 1956). In
the present communication a study is made of the formation of antibodies in other
species of domestic birds, with the aim of ascertaining whether no decrease in the
formation of antibodies after the intra-embryonal injection of foreign blood is to be
found in these either. Goose blood was injected intravenously into duck embryos,
duck blood into goose embryos and hen blood into guinea-fowl embryos. The forma-
tion of antibodies against the same foreign antigens which had been injected intra-
embryonally was ascertained in the recipients at the age of two to three months.

Methods

The usual method was used for the intravenous injections. For injecting the blood, fine hypodermic
needles were used. For immunising, whole citrated blood was injected intravenously (the doses and
immunisation process being given in each table separately). For testing, serum frozen before use at
— 15° C was used. In the agglutination tests, one drop of 2.59%, suspension of erythrocytes was added
to two drops of serum. Agglutination was carried out at room temperature and the results read off after
15—60 minutes, after shaking. Precipitins were determined by the ring reaction and the diluted antigen
waslayered on to the immune serum,These results were read off after 15—60minutes at room temperature.

Results

A. The Injection of Goose Blood into Duck Embryos

The formation of antibodies was observed in two series of embryonal injections.
0.3 ml. of goose blood was injected intravenously on the 15th day of incubation.
The titre of natural agglutinins was ascertained before commencing immunisation.
The birds were immunised at eight weeks. In the first series four doses, each of 2 ml.
of citrated goose blood were administered on alternate days; in the second series,
three doses of 2 ml. were administered on alternate days. The second series was re-
immunised three weeks after completing the first immunisation and five doses of
5 ml. of goose blood were administered on alternate days. The results are given
in tab. 1.
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Tab. 1. Titre of Agglutinins in Ducks Immunised with Goose Blood

1st immunised series Intra—embryonal Titre of agglutinins Titre after
Duck No. injection re-immunisation
natural immune
433 0.3 ml. 1 1
439 0.3 ml. 1 2
105 control 4 16
891 » 0 128
889 » 0 32
2nd immun. series

274/8 0.3 ml. 0 4 8

| 279/8 0.3 mi. ) 4 8
502/8 0.3 ml. 1 8
276/8 0.3 ml. 2 4
249/8 control 1 128 2048
247/8 . 1 64 1024
243/8 . 0 64

Tab. 2. Titre of Agglutinins in Geese Immu-
nised with Duck Blood

Tab. 3. Titre of Agglutinins in Guinea-Fowl
Immunised with Hen Blood

Tntra-embr. Titre of Agglutinins Guinea. | Intra-embr. Titre of Agglutinins
GooseNo.| ~. . . N
injection fowl No. injection

Natural | Immune Natural | Immune
500 0.3 ml. 0 16 885 0.2 ml, 0 4
499 0.5 ml. 0 4 888 0.2 ml. 0 16
380 control 0 32 5180 control 0 8
381 s 0 4 8597 ’ 0 8

In the re-immunised birds of the second series, the titre of precipitins against
goose serum was also determined. No precipitins were found either in the immunised
birds or in the controls.

B. The Injection of Duck Blood into Goose Embryos

The tolerance dose was injected intravenously into goose eggs which had been
incubated for 15 days. The titre of natural agglutinins was determined before
commencing immunisation. Immunisation was carried out in eight-week-old geese,
with four doses of 2 ml. of citrated duck blood on alternate days. The results are
given in tab. 2.

C. The Injection of Hen Blood into Guinea-Fowl Embryos

Guinea-fowl eggs which had been incubated for 15 days were injected with 0.2 ml.
of hen blood. The titre of natural agglutinins was determined before commencing
immunisation. The birds were immunised at three months with five doses of 2 ml.
of hen blood on alternate days. The results are given in tab. 3.

49

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

Discussion

It was found that in species other than the hen it is not often possible to de-
monstrate immunological approximation to the cells of a donor of another species,
after the intravenous injection of the same antigens into the embryos. The degree
of approximation in ducks injected with goose blood, however, is relatively high.

In inter-special relationships, in contrast to the isoserological observation of the
formation of immune agglutinins in hens, natural heteroagglutinins are found in
most cases. In this series a natural heteroagglutinin did not occur either in goose or
guinea-fowl; nevertheless, the effect of immunological approximation in them was
not ascertained. For the purpose of general approximation we give the results so far
obtained with immunological tolerance (tab. 4).

From these results we find the following factors, which influence the effectiveness
of immunological approximation produced by the injection of the cells of a homolog-
ous or a heterologous donor: .

1. Taxonomic relationship of the species of donor and recipient. Immunological
approximation to individually different cells of the same species produces a state in

Table 4. Survey of Results with Experimental Immunological Approximation Evoked by the Cells of
a Homologous and Heterologous Donor. Approximation was tested either by a skin transplant or by
immunisation with blood.

Complete suppression Partial suppression Suppression of
of reactivity of reactivity reactivity not found
Intra-special: Inter-special:
Embryonal parabiosis (Hafek| Hen — embryonal parabiosis Hen — embryonal parabiosis
1953) with turkey (HaSek 1954) with duck (Ha$ek, Hraba, Be-
Intra-embryonalinjection(Bill-| Hen — embryonal parabiosis nedovéa, Hlavéaékova 1955)
ingham, Brent, Medawar 1953) with duck (Ha$ek 1954) Hen — intra-embryonal injec-
Hen — intra-embryonal injec- tion of goose blood (Simonsen
. tion of turkey blood (Simon- 1955)
Inter-special: sen 1955) Hen — intra-embryonal injec-
Hen — embryonal parabiosi Hen — embryonal parabiosis tion of beef blood (Haskova,
with turkeyy(HralI))a 1953)18 with turkey (Ha$ek, Hraba, Majer, not published)
) Benesova, Hlavatkova 1955) Hen — intra-embryonal injec-
i tion of duck blood (Hraba,
i Duck — embryonal parabiosis Hadkova, Lengerova, Vojtfs-
with hen (Hasek, Hraba, Be- | _kové 1956) »
nesové, Hlavidkovs 1955, Hen — intra-embryonal injec-
Brent 1955) tion of guinea fowl blood

(Hraba, Hagkové, Lengerova,
Vojtiskova 1956)

i Hen —intra-embryonal injec-
f g . . tion of turkey blood (Hraba,
| Turkey —intra.embryonal in- Haskové, Lengerova, Vojti-

| Duck — intra-embryonal injec-
tion of goose blood

. jection of hen blood (Simonsen p

| 1955) kova 1956)

| Pheasant — embryonal para- Duck — intra-embryonal in-
. biosis with hen (Hasek 1954) jection of hen blood (Haskova,

Pokorné, not published)

Goose — intra-embryonal in-
jection of duck blood

Guinea fowl — intra-embryon-
al injection of hen blood
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which complete suppression of antibédy formation or taking of a skin transplant
may be found. Even this approximation, however, has its quantitative aspect. In
inter-special relationships, complete suppression of the immunity response is not
found in most cases, either with transplants or with immunisation. Only in hens,
embryonal parabionts with turkey, however, a marked decrease in reactivity to
turkey blood cells was found (Hraba 1956). Partial approximation is indicated by
the survival of hen skin heterotransplants in a pheasant (21 days, HaSek 1954) and
in a duck (40 days, Brent 1955) in which approximation had been produced and also
by the finding in some cases of a decrease in antibody formation, which are likewise
given in tab. 4. Finally, in a series of further combinations, no approximation effect
was found.

2. Special differences exist in the effectiveness of the production of immunological
approximation. For example, in ducks, embryonal parabionts with hens, an obvious
decrease in antibody formation was found, but in hen embryonal parabionts with
ducks this was not found (Hagek, Hraba, BeneSova, Hlavatkova 1955). In the same
way, in the present work, a marked decrease in antibody formation was found in
ducks after intra-embryonal injections of goose blood, but in geese injected with
duck blood there was no decrease.

3. From the aspect of producing approximation, embryonal parabiosis is far more
effective than a single intra-embryonal injection. For example, there is a significant
difference between the degree of approximation in hen parabionts with turkey
(Hasek, Hraba, Benesova, Hlavatkova 1955, Hraba 1956) and hens injected intra-
embryonally with turkey blood  (Simonsen 1955, Hraba, Halkova, Lengerova,
Vojtiskova 1956).

4. Tt is probable that in a number of cases approximation was not found because
adaptation to the foreign antigen was so weak that it could no longer be demon-
strated in post-embryogenesis. Skin transplants are used for testing 14—30-day-old
birds, while immunisation is carried out in birds which are at least six weeks old and
frequently even older. Finally, differences in the immunisation method may also be
of importance.

Summary

1. A decrease in the formation of immune agglutinins against goose blood cells
was found in ducks in which approximation had been produced by the intra-embryonal
injection of the same antigen. Precipitins were not found either in the experimental
birds or in the controls.

2. In geese which had been injected intra-embryonally with duck blood and in guinea-
fowl injected intra-embryonally with hen blood, no decrease was found in the forma-
tion of immune agglutinins.
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Biusiane BHYTPUBAPOMBILEBHIX BIPHCKUBAHMI 4yHePONHOI KPOBU HA
obpasoBanme anTUTe

IT. WccrenioBannsa peakTHBHOCTH y YTOK, Tyceit i 1[ecapoK

M. TAIIEK
Peszrome

B macroameil paGore MBI MCCIEOBAIIA CTENeHL MMMYHOJIOTHYECKOTO COJHKEHMSA
Y YTOK, ryceil u mecapox. ME BOPHICKUBAIE BHYTPHBEHHO I'yCHHYIO KPOBh YTHHBIM
3apOALIIIAM, YTAHYI0 KPOBL T'yCHHBIM 3apOJBIMAM M KYPUHYI KPOBb 3aPOAHIMAM
mecapxu. B Bospacte 2—3 MecAmeB ML OIPENeNsIE y PENMIHEHTOB 06pPa3oBaHUe
AHTHTE]I IIPOTHB TeX jKe YY/KePOJHHIX aHTHIeHOB, KOTOPHIe BIPLICKUBAINCH BHYTPH-
smMOpuonanbHO. Mbl ycTamoBmiM (aKT CHEMKeHHS CHMOCODHOCTH K 0GpasoBaHMIO
MMMYHHBIX arrjllOTHHMHOB IIPOTUB I'yCHHBIX HPHTPOLMTOB Y YTOK, KOTOPHe cOIm-
FKAJIACh ¢ T'YCAMY HPU [IOMOIA BHYTPH33POALINEBHX BIPHICKMBAHUI TOTO JKe aHTH-
resa. Ilpm memsMeHHEBIX IpHeMaxX MMMYHH3AOUA THTPH HMMYHHBIX ATTJIIOTHHHHOB
ObLIM y 1epBOll cepuu COMMKABMAXCA ¢ TYCAME YTOK: 1, 2, — y KOHTPOABHHX: 16,
128, 32: Bo BrOpOIl cepun y cOnmrxaBmuxcs yrok: 4, 4, 8,4, — y KOHTpoIbHEX: 128,
64, 64. Ilociie peumMMyHUI3aImIE THTPBL Y cOMIKABIIAXCS YTOR OBLTH 8, 8, Y KOHTPOIIL-
nbix: 2048,1024. [Mpenunourunsl He 6RUIM HaliNeHH HU Y COMMKABIINXCS, HU Y KOH-
TPONBHEIX YTOK. ¥ Tyceif, KOTOPHIM B 3apOIbINIEBOM COCTOAHMH BIPHLICKMBAIACH
YTEHAA KPOBb, M y IleCapOK, MOJYYaBIINX KYPUHYI KPOBb, He OBLIO OTMEUEHO
cHUeHHe 00Pa3oBaHHA MMMYHHBIX ATTIIOTHHIHOB.

OxaspiBaercs, 4To M y APYTEX BHMOB, KPOMe KYP, 9acTO HEBO3MOKHO OLIBAET
OTMETHTh UMMYHOJIOTHYeCKOe cONMKeHNe ¢ KIIETKAME JOHOpa [APYroro BUAa HOCHe
BHYTPHBEHHBIX BIPLICKMBAHMIA 5TUX aHTHIEHOB 3apojsimy. Bechbma BHCOKOH OKa3hI-
BAETCA CTeleHb CONMMEHHUS y YTOK, KOTODHIM BIPHICKMBAjach T'YCHHAS KpPOBb.
B MexBUIOBBIX OTHOmEHHAX, — B OTIIMYEE OT M30CEPOJOIMYCCKUX HMCCICHOBAHM
AMMYHOJIOI'HYECKOTO CONMKeHNs y Kyp, — B GOJBIIMHCTBE CIIyvaeB HAGIORaeTcs
HaJIM9I#e ecTeCTBEHHBIX reTepoarryIOTMHMHOB. B Hameil cepnu ONBITOB HA Yy OXHOTO
rycs WA Necapku He OblJI0 OTMEYeHO IPUCYTCTBUE €CTeCTBEHHBIX I'eTepOarrIoTH-
HuHOB. TeM He MeHee MBI He HaGJIOAJM y HUX SIBJCHUI MMMYHOJIOTHYECKOTO COMIM-
smennsa. Ha ocHoBaEMM NpeKHUX HAMWMX W TPUBOIMMEIX 3]IeCh Pe3YIIHTATOB OMBITOB
MO)KHO cllesIaTh Clefylomue 06o0uIeHnss OTHOCUTENBHO YCIAOBHH 3(PQEeKTHBHOCTH
MMMYHOJIOTHYECKOTO CONMKeHNA MYTeM BBEICHHS KJIeTOK FOMOJIOTHYHOrO MK reTe-
posormynoro moropa (T1ab. 4):

1. Taxconomuuecroe eudosoe podecmeo dornopa u peyunueHma. NuMmyrONOTAYECKOR
cOnumkeHne ¢ WHEUBAAYAIHHO NuPPePeHTPHIME KJIeTKAMH TOTO jJKe CAMOTO BHA
BH3BEIBAeT COCTOSHME, NIPM KOTOPOM MOXKHO Ha6mIOZaTh MOJHOEe YyrHeTeHHe oGpaso-
BaHHUA aHTHTE]I K HPMKUBJIeHHe KOKHOTO roMoTpanciiiantaTa. OMHAKO KOJIMYeCcTBeH-
Hasg CTOpPOHA 3TOro cONMKeHMs He(e3pasiuuna. — B Me/KBHAOBHX OTHOINGHHAX
B GONbIMAHCTBE CIy9aeB HM IPH TPAHCIIAHTANAH, HY TPH WMMYHH3AIAN He HaGIO-
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jaeTca NONHOe yrHeTeHHEe HMMYHHOH peaknum. TombKo y Kyp-oMOPHOHAIBHEIX
IapaGHOHTOB ¢ MHAIIKOM GHIIO OTMeYeHO 3BAYUTONILHO® CHUKEHMe DPeaKTHBHOCTH
10 OTHOMEHMIO K KPOBAHHIM TenbnaM mEmomkn (Ipaba 1956). O wacrmaroM cGiu-
JReHHN CBHJIeTeIbCTBYeT NePe;KMBAHMe KYPHHHX KOKHHX TeTepOTPAHCIJIAHTATOB
y dasama-nmapabuonta (21 mens — lamex 1954) m y yTkm-mapabuonTa (40 nmert —
Brent 1955), a Tamie HeKOTOpHe [AHHHE OTHOCHTEJBHO CHIKeHHMsA 0GpasoBaHHA
aHTHTel, IPEBOTEMEE B Tal. 4. Haxomen, B paje nanpHefimux KoMOuHammit spdext
cOmuKeHns Be HaOIIoNamcsH.

2. Humeromes eudosvie pazsuuus 6 IPPexmusrocmu UCKYCCMEEHHO 6bl3bl6AEMO20
ummyHoAo2uNecK020 cOaumwenus. Hamp., y YTOK-3MGpHOHAILHEIX napabnoHTOB
¢ KypaMm# HabJ0ONanoch 3aMeTHOe CHEKEHHe CIOCOOHOCTH K 06pa3oBaHMIO aHTHTE,
HO y Kyp-oMOPHOBAJIBHEIX HapalHOHTOB ¢ YTKAME OHO HaiifleHo He GBIIO (lamex,
I'pa6a, Beremosa, I'napauxoBa 1955). PaBasiM o6pasom B a10i palore On10 OTMe-
4eHO BHAUWTEILHOEe CHEKeHHe ofpasoBaHMA aHTHTE]I Yy YTOK B pe3yijibraTe BHYTPH-
3apOJHIMeBHX BIPHICKABAHHH I'yCHHOH KPOBH, HO OHO He OBLIO OTMEYEHO Y ryceit
noj fleficTBHeM YTHHOH KPOBH.

3. C touku 3penus cOamieHns ropasgo Goiee 3@eKTHBHEIM, 9eM OIHOKpaTHAA
BHYTpH3apOJKIeBasi MHBEKINsA, Ipe/icTaBIsAeTc dMOPHOHAIBHEIN napabmos. Cy-
IecTBYeT, HANp., 3AMeTHAA PA3HAINA MeKIy CTeNeHBIO COMMmKEeHNA Y Kyp-napabuon-
toB ¢ mEgomEon (lamek, ['pa6a, Beremosa, I'maBagkosa 1995) # y Kyp, KOTOPEIM
KpOBb MH/IONIKH BBOAAJAcH MHTPasMGpuonanbHo (Simonsen 1955, I'paba, lamxosa,
Jlenreposa, Boiirmmxosa 1956).

4. B pape ciydaes, BEPOATHO, cOnmKenne He OLIO 3aMeYeHO, TAK KaK aflanTanus
Ha YyKepOJHHI aHTHTEH OblIa HacToAbKO cjlaGoi, uro B mocraMGprorenese ee yse
HEBO3MOMKHO OBIJIO OTMETHTh: TECTH TPAHCIUIAHTAIME IIPOM3BOAATICA B BO3pacTe
14—30 nmHeii, a AMMyHW3anuA — B BoapacTe 6 Hemens m Gombme. Hawxonen, 3meckh
MOT'YT HIpaTh pOib W Pa3jIAuMA NPHEMOB EMMYHU3AMNNA.
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Suppression of the Formation of Immune Agglutinins in Chicks in which
Approximation was Produced on the First Day after Hatching
by Means of Injections of Erythrocytes and Leucocytes

M. HASEK, T. HRABA and M. ESSLOVA

Institute of Biology, Czechoslovak Academy of Science,
Department of Experimental Biology and Genetics, Praha

Received October 8, 1955

It has been shown by us that approximation to a skin transplant cannot be
produced by the injection of a suspension of washed blood cells in which there are no
white cells present (Hasek, Lengerovéi, Maternov4 1955). Immunological approxima-
tion was, however, produced experimentally by the temporary joining of the circula-
tions of chick embryos (embryonal parabiosis), which resulted in inability in post-
foetal life to form immune agglutinins against the blood cells of the partner
(HaSek 1953) and also by injections of blood administered to the embryo, in which
resultant. tolerance to skin transplants was found (Billingham, Brent, Medawar 1953,
1955). Tolerance to skin transplants was also found in chick embryonal parabionts
(HaSek 1954). These results show the effectiveness of leucocytes in the development
of immunological approximation as manifested in the production of tolerance to
skin transplants.

The problem under consideration here involves the decision as to whether erythro-
cytes freed from leucocytes can lead to inability to form immune agglutinins in
post-foetal life. The fact that erythrocytes alone are not capable of producing
tolerance to skin transplants may be due to the fact that only leucocytes are capable
of producing immunological approximation or that only leucocytes have completely
corresponding, common antigens with the cells of the skin. Since immunological
tolerance can be produced in a large percentage of newly hatched chicks by the
injection of foreign cells (Hasek 1955), this form of inoculation was also used in the
present experiments.

Methods

The Production of Immunological Approximation

Néwly hatched chicks (none of them older than 20 hours) were injected either intravenously (35 chicks)
or subcutaneously (40 chicks) with a suspension of blood cells in amounts of 0.5—1.0 ml. The intravenous
injections were made into the wing vein, the subcutaneous injections through the thigh musculature,
below the skin in the area of the abdomen. As donors, three cocks were used (Nos. 71, 85 and 89). The
suspension of erythrocytes from all cocks was prepared in the same way while the preparation of Jeuco-
cytes was modified in every cock.

Preparation of Erythrocytes

The citrated blood was centrifuged in small glass tubes, which had been sealed by melting, for
15 minutes at 2,000 revolutions/minute. After centrifuging the tubes were cut off about half a centi-
meter from the level of the sediment and in this way the leucocyte layer was removed together with
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part of the erythrocytes. The remaining erythrocytes were pipetted into centrifuge tubes, diluted with
the same volume of Tyrode solution and re-centrifuged for 15 minutes at 2,000 revs. |min, This process
was repeated once again. The washed erythrocytes were then suspended in Tyrode solution in the
ratioof 1:1.

Preparation of Leucocytes

20 ml. of blood were collected from cocks Nos. 89 and 71 (4 ml. sodium citrate to 10 ml. blood). The
leucocytes were isolated from the blood of cock No. 89 by centrifuging. The citrated blood was centrifuged
in sealed glass tubes for five minutes at 1,600 revs./min, After centrifuging, the leucocytes, which
formed a white layer above the erythrocytes, were carefully pipetted off and re-suspended in Tyrode
solution in a concentration of 37,960,000/ ml. Erythrocytes were presentin the proportion of 4,200,000/ml.
In the case of cock No. 71, the leucocytes were isolated by the agglutination method (Lee and Osgood
1949).

Extract of phytohsemagglutinin was added to the citrated blood (0.2 ml. of phytohaemagglutinin
solution/1 ml. blood, titre 1 : 10). The supernatant fluid was pipetted into glass tubes which were sealed
and centrifuged for 2—5 minutes at 1,000—1,500 revs./min. After centrifuging, the supernatant fluid
containing the leucocytes was pipetted off from the sedimented residue of erythrocytes into new glass

Tab. 1. Reactivity in First Series of Birds in which Approximation was Produced.

The first immunisation was carried out at the age of eight weeks in doses of 0.5 ml. (the last two

doses were reduced to 0.2 — 0.4 ml. because of insufficient donor blood) administered on alternate

days. Re-immunisation was carried out at 15 weeks with three doses of 1 ml. administered on alter-
nate days.

Production of Approximation by Leucocytes

No. of birds and reactions
Donor Method No. of birds After 1st immun. After re-immun,
Positive Negative Positive Negative
, l
89 i, v, 5 5 0
8. C. 5 5* 0
71 i. v. 6 b 1%+
8. C. 6 5 1 1 0
Total 22 20 2 1 0

Production of Approximation by Erythrocytes

89 i v. 5 2 3 3 0
s. ¢ 5 5 0
71 i v. 3 3 0
8. c. 3 2 1 0 ) Sl
Total 16 12 4 3 1
N. B.: * In one case positivity was not absolutely clear. Afier re-immunisation the reaction was

strongly positive.

** On re-immunisation, this bird was immunised with the blood of a different bird from the
original donor and formed agglutinins.

*** This bird did not form agglutinins even after the administration of a provocative dose at
18 weeks (0.5 ml.).
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Tab. 2. Reactivity in Second Series of Birds in which Approximation was Produced -

The donor in this series was cock No. 85. The first immunisation was carried out at eight weeks,
with five doses of 0.4 ml. on alternate days. Re-immunisation was carried out at 11 weeks with three
doses of 2 ml. on al.ernate days.

| No. of birds and reactions
No. of |7 . o
birds After st immun. After re-immun.
Positive | Negative | Positive | Negative
Approximation prod. with injection '
of erythrocytes 12 11* 1 1 i 0
Approximation prod. with injection i
of leucocytes 3 2 1 | 1 i 0
Controls 9 8 0 1** 0

* In one case positivity was not absolutely clear (after re-immunisation strong positivity).
** This control bird was immunised only at the time of re-immunisation.

tubes, diluted with the same of Tyrode solution and again centrifuged for five minutes at 1,500 revs./min.
The sedimented leucocytes were pipetted off and re-suspended in Tyrode solution in a concentration
36,900,000/ml.; erythrocytes were present in the proportion of 3,800,000/ml.

A mixture of washed erythrocytes and leucocytes, in which the leucocytes were concentrated in the
proportion of approx. 1 : 5, was injected from the third donor, cock No. 85.

Testing of Approximation

Approximation was tested by immunising or re-immunising the chicks under observation, between
eight and 18 weeks, with citrated blood (citrate 1 :10) from the original donor. The immunisation
methods and doses are given in the tables. The collection of blood from the immunised birds was carried
out five to seven days after the last immunisation dose. Agglutination was carried out by the test-tube
method, one drop of a once-washed suspension of blood cells in physiological saline being added to two
drops of serum or plasma. The results were read off after 15 and 60 minutes. The test-tubes were left at
room temperature and were shaken before being read off. In the experimental series given in tab. 3
the titre was ascertained. The absence of agglutination was controlled microscopically.

Results

The results are given in tabs. 1—3. The individuals which acquired approximation
and did not form agglutinins constituted 15%,. Out of 30 birds which were given an
injection of leucocytes on the first day, five did not form agglutinins. Of 36
birds which were given an injection of pure erythrocytes on the first day, six did
not form agglutinins. Previous results were also confirmed in that there was no
difference in the production of approximation after the intravenous and subcutaneous
injection of the antigen in one-day-old chicks. Neither do the results show any
striking relationship to the amount of injected material within the limits used. The
re-immunisation results show that non-reactivity might disappear more rapidly after
injection of the antigens.

Discussion

It follows from the results that pure erythrocytes are also capable of producing
immunological approximation. The effectiveness of leucocytes in producing tolerance
to a skin transplant is therefore evidently due to the fact that, in contradistinction
to erythrocytes, the leucocytes contain completely corresponding, common antigens
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with the skin cells, which are responsible for the adaptation leading to the formation
of immunological tolerance.

. This explanation is closely connected with the observation (Medawar 1946) that
transplantation immunity to skin can be induced in rabbits by the intradermal
injection of foreign, homologous leucocytes, but cannot be produced by the injection
of erythrocytes. Qur contribution to this question is the observation that leucocytes
contain all the antigens which are decisive for transplantation immunity in relation

Tab. 3. Reactivity of Third Series of Birds in which Approximation was Produced

The first immunisation was carried out at 13 weeks with three doses of one ml. on alternate days.
A provocative dose of 0.5 ml. was administered at 18 weeks.

a) Approximation produced with erythrocytes:

Donor Exper. bird Titre after 1st Titre after Titre after
' immunisation 1st immunisation provoc, dose
552/5 i. v. 1.0 8
542/5 0.6 4
562/5 0.6 — —
89 558/5 0.5 8
559/5 0.6 2
563/5 0.6 64 8
71 565/5 0.8 64
89 546/6 8. c. 0.5 128 32
547/5 0.5 2 2
548/5 0.6 2 2
564/6 0.3 4
71 568/5 0.5 8
571/5 0.5 4
b) Approximation produced with leucocytes:
89 519/6 i. v. 0.5 —_ —
71 534/5 ) 0.5 8
89 502/5 s. c. 0.5 4
507/5 0.5 64
512/5 0.6 2 2
520/5 0.6 2 16
71 540/5 0.6 — —_
541/6 0.6 32
c) Controls:
576 — 1
585 2 )
582 64 8
605 32
616 32
618 16
621 128
619 64
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to epidermal cells. Medawar’s observations did not make it clear that leucocytes
contain all the decisive antigens of epidermal cells. For producing immunity to
a skin graft, only partial correspondence to these antigens would be sufficient. We
further extend Medawar’s observations by the clear demonstration that antigen
correspondence is actually to be found between the leucocytes and the epidermal
cells and not perhaps only between the leucocytes and the cells of the subcutaneous
connective tissue of mesenchymal origin.

The number of birds which acquired approximation by injection on the first day
after hatching, which in earlier work were tested by skin transplants at 14 days,
amounted to 409, (Hadek et al. 1955). In these experiments immunological tolerance
was ascertained by immunising the chicks under observation at the age of eight to
18 weeks. The number of experimental birds not forming agglutinins is far lower. In
our view this might be connected with the quantitative character of the approxima-
tion. Immunological approximation obtained by the injection of blood is not nearly
8o strong as after the joining of the circulations in embryonal parabiosis and the
low degree of approximation probably causes a more rapid decrease in the percentage
of non-reactive birds in relation to their ages.

Summary

A suspension of erythrocytes or of leucocytes was injected intravenously or
subcutaneously into newly hatched chicks. After immunisation with the blood of the
donors at eight to 18 weeks, five out of a total of 30 chicks injected with leucocytes
and six out of 36 injected with erythrocytes did not form agglutinins. It follows from
the results that pure erythrocytes are capable of producing immunological adaptation
and six out of 36 injected with erythrocytes did not form agglutinis. It follows
from the results that pure erythrocytes are capable of producing immunological
adaptation.
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Ilopasneune 00pa3oBaHNA MMMYHHHIX ArrIOTHHUHOB Y UBINJAT,
KOTOPHIM HA NePBHI eHb I10cJe BEKJIEBRBAHNA BIPECKUBAJINCH
qy;KepOJHEEe BPUTPOLUTE U JICHKOIUTH

M. TAIIEK, T. I'PABA u M. 3CCJIOBA
Pesrome

Vmmyronorndeckoe cOiumKeRne, MofaBisAmee y cOIMKaeMbX OPraHA3MOB CIO-
COGHOCTH K MMMYHHTHOH peaKIuy IpH TPAHCIJIAHTANNM, GEIIO yCHemHO ocymie-
CTBJICHO B OIBITaX BBeJeHAA Yy Kepoanoi kposu saponsmy (Famex 1953, Billingham,
Brent, Medawar 1953, l'amex 1954, Billingham, Brent, Medawar 1955). Onnaxo Mu
[OKA3aJI}, 9TO COMMKeHAsA N0 OTHOMIEHMIO K KOMKHOMY TPAHCIJIAHTATY HEBO3MOKHO
JO6UThCA TMyTeM BHYTPH3apOABINEBHX BIPEHICKHBAHMA B3BeCH HPOMBITEIX JPHTPO-
nuToB, — Ge3 nefironnros (lamex, Jleareposa, Mateprosa 1955). Orciona oueBaaHO
3HaYeHUe JIEWKONMUTOB [JISi CO3JAaHMsA UMMYHOJOTMYECKOro CONMKeHHA W COBMECTH-
MOCTH KOKHOTO IOMOTpaHCIJIaHTaTa. — B Hacrosmeit pabGore pemaercsi BOMPOC,
MOIYT JM BIPHCKHBAHMA BPHTPONMTOB Ge3 JeHKOMHTOB BEI3BATH HECHOCOGHOCTE
K 00pa30BaHNI0 MMMYHHbIX arrJIIOTHHAHOB B TeYeHNe NOCToIMOPHOHANLHOrO IIePHOJA.
TlprunnOil HEBO3MOKHOCTH ¢ TIOMOIIBIO ONHEX TOJIBKO 9PHTPOLNHETOB CO3JATH COBME-
CTUMOCTH KOKHOI'O TPAHCHJIAHTATA MOMKeT OLITh MM TO, 9YTO TOJBKO JIEHKOIIWTHE
¢II0COGHH! BHI3BAaTh MMMYHOJIOTHUECKOe cOIIMKeHNe, MM ke TO, UTO TOJBKO JeHKO-
HUTH CONeP/KAT NOJHOCTHIO COOTBETCTBYIOIIME, O0mMMe ¢ KICTKAMM KOKH aHTHTEHEHL.
TaK KaK ¢ IOMOIMbIO BIPHCKMBAHKA TyKEPOLHEIX KIETOK MOKHO T00HTHCA EMMYHO-
JIOTAYECKOTO COMMMKeHUs Y 3HAYATENHHOTO NPONEHTa CBEKeBRIIYNMBIIAXCA LBIIIAT
(Tamex 1955), M MOAB30BANKCH ITUM METONOM M B HacToAme# paGore. Bayrpm-
BeHHEIe BIOPHICKABAHMA OBUIM CHeTaHH 3D, a HOAKOKHBEe 40 CBe/KeBHUIYIHBIIMMCH
nesaTaM. [[oioBMHe MBILIAT OBJIa BBeieHa B3Bech YHCTHIX SPATPONHTOB, a BTOPOR
[OJIOBMHE — B3BeCh JEHKONUTOB. DPATPONUTH IPATOTOBIAIACH IyTeM NeRTpadyra-
POBaHEA, HOCJE 4ero oTpesasach M OTOGpacHBajach BepXHssd 4acThb OCANKA B CTeK-
JIAHHOM TPyOouKe BMecTe co cjoeM JjeixonuToB. Ilocie moropHOTo meHTpUYrA-
pOBaHMA TPOMEITHE 3PATPonUTH passopmauck 1 : 1 pacrsopom Tyrode. JlefixonaTet
HPUrOTOBJSANNCH WIM IyTeM OTHeJeHHs BepXHeil yacTH 0cajKa Ioclle HeHTprgyru-
POBAHHA NUTPATHOM KPOBH, MM C NMOMOIBIO UTOreMarrJIOTHHHHA, WIK ke, Ha-
KOHeIl, TPAMEHAJIach CMeCh NPOMBITHHIX JPATPONMTOB M JIEHKONWTOB TpPEThEro Mo-
#opa B coorHomrennu 5 : 1. [lepBble iBa W3 STAX IpemapaToB JeHKONUTOB OHBaJM
BCerjia 3arps3HeHHl purponuraMu. Venmranusa cOnmKkeHdss TPON3BONAIACE B BO3-
pacre 8—18 memenb nyTeM UMMyHMBanuu (MM PeMMMYHH3ANHH) CONMKABIAXCH
OBIUIAT OUTPATHOR KPOBBIO OT TOTO ’Ke MOHOPA. ATTJIIOTHHAIWA IPOM3BOAMJIACEH HO
Meroty npo6upox. OTpHmaTesbHEINI Pe3yIbTaT PeaKIuH ArryIOTHHALNA KOHTPOJIM-
poBajica MEKpockommueckd. Pesynbratsl npusonarca B tab. 1—3. Ilocie Bnphickn-
BaHK# JIeHKONATOB MMMYHHEE ATTVIOTHHUHH He 06pasoBajuch y 5 n3 30 punaar,
NocJTe BIPHICKUBAHMIL YHCTHX SPATPOnHTOB — Y 6 mbimiiaT u3 36. PeaynbTaThl onbiTOB
PeMMMYHM3AINA IOKA3bIBAIOT, 9TO APEAaKTMBHOCTH Morjia Om mcuesarb OGhicTpee
mociie Harpysku aHrtureHamu. IloATBepauimch TakKe IOJNydeHHble HaMu paHee
JlAHHEIe OTHOCHTEJNBHO TOTO, YTO y ONHOMHEBHHX IHIJAT He OHlBaeT PasHAMNbL
B pe3yJIbTaTax cOMMKeHHs HyTeM BHYTPUBOHHHIX HJIM TOJKOMHHX BIPHCKABAHHI.
VI3 maHHEIX ONHITOB BHITEKAeT, 9YTO M YHCTHE SPHTPONHUTH CHOCOOHH BHI3HBATH
AMMYHOJIOTHYecKoe cOimuenne. [ToaToMy aeKTHBHOCTE BIPHICKABAHUE JIeHKONH-
T0B ISl CO3TMAHMS COBMECTHMOCTH KOKHBIX TPaHCIUIAHTATOB 00ycJIOBIMBaeTcH,
MOBHJAMMOMY, TeM, YTO OHM — B OTJIHYHE OT JPUTPOLATOB — COAEPIKAT MOJ-
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HOCTBIO COOTBETCTBYIOIMe, OOmMe ¢ KJIeTKaMy KOKM aHTHTeHH. B Hame#d npess-
meii pabore ('amex ¢ corp. 1955) KonmuecTBO NBILIAT, CONMKABIIUXCA ¢ JOHOPOM
Opd NOMOUIM MHLEKINA Ha NepPBEI e IeHb Doclle BEIKIeBaHAA U3 fAina, Y KOTOPHIX
MBI Ha 14-BIi1 leHb JKU3HE OPOU3BOIMIIM MCILITAHAS ¢ OMOIIBI0 KOKHBIX TPaHCIIIAH-
TaToB, cocTaBaANo 40%, Bcex cOmmxaBmumxca ocobeit. Ilpm macrosmumx oumTax
CTelleHb MMMYHOJIOTHYECKOT0 COMMKeHNA MCCIeAYyeMBIX IBILIAT ONpeNeliAiach ¢ 1o-
MOINbI0O UMMYHH3a1uu B Bozpacte 8—18 memens. Hosmuecrso cOnmateHHBIX ocobeil,
Y KOTOPHIX MMMYHEBIe arryIIOTHHHHE He o6pasopanuch, ObIJIO ropasmo Huke. MEr
HoJIaraeM, 4TO 9TO MOIJIO HAXOTUTHCH B CBA3M C KOJMYECTBEHHOH CTOPOHON cOuin-
JKEHHA: BEPOATHO, MMMYHOJIOTHYECKOe COMMIKeHHe, HOJyvammleeci B pesyibrare
BIDHICKABAHWI KPOBM, NajleKO He TaK CHIBHO, KaK cOJIMyKeHMe IION BJAAHMEM
o6muBocTE KpoBooOpammenns npu sMOPHOHAJILHEOM Hapabuose, a ¢ BO3pacToM Gojee
HA3KAA CcTelleHb COJNIKEHHSA CTAHOBUTCH, BEDOATHO, HPHYMHON Gojee GRICTPOro
CHUJKeHNA HPOIEH?A aPEAKTVBHEIX KUBOTHHX.
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ToMoTpaHCIIIAHTAVIA KON Y OJJHOJHEBHBIX IHIJIAT, YTAT 1 MHAIOMAT

: T. TPABA u M. TAIIER
Buosornueckult urcruryr YCAH, sKcnepuMeHTaIbHAA GHOMOTHA 1 reHeTHKA, ITpara

ITocmynuao 6 pedaxyuo 11 X 1955

Vixe Danforth (1929) ycmemso mepeca;kupajl HENIATaM OT INEIIIAT APYrux
IOPOJL KOKY, Ha KOTOPOil BEIPACTANX HePhA PACHBETKA LOHOPA. T'omMOTpaHCIIAHTATH
y KyPHHHX 3apOfhIIeil COXPAHSIOTCA B TedeHne 3—5 MecAles nocT3MGpHOHANBHOM
snsnn (Eastlick 1941). Cannon u Longmire (1952) ycranoBuim, 910 y ONHOQHEBHEIX
IHIJIAT OPUHAMAETCA U COXpaHfeTCs B TedeHHe Golee, UeM 8 mepens 169, KOKHHEIX
TOMOTDAHCILIAHTATOB, Y 3-AHEBHHX HHmAT 13%, Yy 4-7IHEBHBIX Yie TOJIBKO 1%,
a y 2-HelelbHHX OHE He YJAlOTCS BOBCe. JTH aBTOPHl HPHBOJAT, 9¥TO Y IEILIAT
MOJIO}Ke 3 JHeH ycTOfYMBOe NPHKHBIEHHE KOMKHEIX IOMOTPAHCIJIAHTATOB Habmo-
namock mHOrma fAaske B 109, ciaydaeB. 910 HAGMIOfeHEe TECHO CBA3AHO C MAaHHRIMA
EMMyHOJOTHIecKoro cOmmxenus. IIpmKuBieHme TPaHCUTAHTATA Y MOJONBIX KU
BOTHHX 0GYCJIOBIIeHO, NOBHAMMOMY, TeM, 4TO OHE He CIOCOOHEI K aJQNTAllEA IO
OTHOIICHHI K TyKePORHEIM aHTUIreHaM, — B JQHHOM CIyYae K KOKHBIM TPaHCI/IAH-
tataM. IIpAMoe OKA3aTeIBCTBO TOTO, UTO Y CBEKEBEITYNWBIIMXCH NBIVIAT B 3HATH-
TeLHOM MPOTEHTE CIIyYaeB MOKeT OHITH JOCTHIHYTO MMMYHOJIOTHIeCKO® cOamKeHne,
GBLI0 IIOJTY9eHO HyTeM BUPHICKMBAHMA KPOBH OJBOAHEBHEIM IHIIIATAM C IIOCIIe-
Ayomeil yCHemHoMd Iepecagroil KOKE OT TOTO e IOHOpa (Pamex 1955).

B macrosmeii paoTe Mb McCTeTyeM BOLPOC, TaK jke JIM OTPaHMYeHA CTalnA
BO3MOJKHOCTH AMMYHOJIOTHYECKOTO CONMKeHUs1 B y APYIHX BHIOB. Il mpoBepxm
BO3MOKHOCTH MMMYHOJIOTHYECKOTO COMMKeHUA Mbl IOJb30BAMCh KOKHEMHI TPaHC-
NJIAHTATAME y OJHOKHEBHHIX NEIJIAT, YTAT I HHIOMAT.

Memoduxa

Wcmomb3oBaiach TeXHHKa Iepecafok mo Cannon-y m Longmire (1952). Ilyx Ha CHUHKE IH-
IUTeHKa, YAANAICA, CIMHKA Iepel ONepamumell CMAsHBalack pAacTBOPOM KOJIOZUA, DIACTHUIHOCTE
KOTOpOTO NOBHINANAch IyTeM IpuOaBieHHA KaMGOPH M KaCTOpOBOrO Macia (20 r xramdopsl,
30 r KIel[eBMHHOTO Macaa, 750 MI a¢upa, 250 M 9THIOBOrO COUpTa U 40 T nupokcuiIuHa ). CMasaH-
HaAl KoJUTOgMeM Koa He pBajack W He CTpajaia IpH mepecajke. HBajpaTuku Kou oKoio 1 cm?
HepeCaRMBANICh MeRAY LHIIATAMI B3AMMHO. B cityuasx, Korga Koxell oOMeHUBAaXnCh HOpOMbI
¢ pasMMIHHM ollepeHMeM, TPAHCIIIAHTAT PAacHoJAraICs HOPMAIBHO; €CIH ke B OKpACKe HEphen
TOHOpa ¥ pemuIMeHTa He GHUIO BHpasuTeIbHON DasHWIH, TPAHCILIAHTAT HOBOPATUBAJICA Ha 180°.
JloCKyTKY KoMu He NpHIIMBAINCE, 3 TIIATEIbHO YKIANEBAIMCH N MOKPHBAIMCH A Purcanuu
GOMbIIAM KOJIMIeCTBOM KodromuA. Houmommil Ha9MHAM OTBAIMBATHCA HA 7-oit—9-miit eHbL mOCHE
omepanuu. KoRTpOJIbHEE aBTOTPAHCINIAHTATH B BTOH Cepui ONKITOB He NEJAINCh, HO C HOMOILLIO
BHIIEOMMCAHHOR TeXHMKE Y 1-THeBHEIX IHILIAT TPAHCILIAHTATH NpIKUBAIA B 90—100% caydaes.
OneHKa TPWKHUBICHAR TPAHCIVIAHTATA MPOUSBOMEIACH HA OCHOBAHUN €r0 OIEpeHus.

Pesyavmamul

Brutlo mpomssefieHo B o6mem 184 roMoTpaHCIVIAHTANME KOMKE Y OJNHONXHEBHEIX
matar. I pmxrBienne ¥ onepenye TPAHCIIAATATA HAGIIONAIOCh Y 6 usmaar (3,3%).
U3 18 yTAT OmepeHHe KOMKHOrO TPAHCHJIAHTATA ORUIO IOIydYeHO Y 11 (61%). Us

6
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10 ogHONHEBHHIX MHAIOMAT TPAHCIJIAHTAT omepmica Toabko y 1. Ha 1a6. 1 moxasaro
Lepe;RABAHAE ONEPUBIIEXCH KOXKHBIX TPAHCIUIAHTATOB. 4 TPAHCIJIAHTATA Pa3py-
muincs Mexrny 50-M m 80-M aHeM mocse omepamumm, OfuMH COXPAaHMJICA BILUIOTH RO
rmbesn ;KHBOTHOTO B Bozpacre 6Gosiee 90 mmell, a ogme COXpaHsAeTcAd O CHX HOp
(6omee 150 mmeit). Tosbko 1 U3 ome-
PUBIINXCA YTHHEIX TPAHCIIAHTATOB

::;"'- noru6 mexny 50-m 1 70-M nEEM mocie
o/ ONepALNH, OCTANILHBIO IEPEKUBAIOT
Hy/L yiKe Gomee }50 IHeit. EnnHUCTBeHHLm

UL UPHAKMBIIAN N ONEPUBIIMUCH T'OMO-
Ri/L TPAaHCIVIAHTAT WHIIOIMOHKA COXpa-

: HseT e 0omee 1 Hel.
0 30 50 70 9 1o 130 150 est yie Gomee 150 n

Pue. 1. Onepenue n mepesKMBaHMe IPUHABLIMXCA

HKOMHHX r'OMOTPAHCIIAHTATOB Y 6 pomaAr. Touxku — ﬂuch‘yc()llﬂ
OepuoJ OT ollepalluy A0 HAYamua onepeHuns, YepHb —
IepexHtuBaHue IpMHABLIErocs n OTIep MBIHETOCH T'OMO- BO3MO}KHOCTB BBI3BATH HMMyHO'
TpaHCIJIRHTATA.
p JIOTUYEeCcKoOe CGHHH{GHHB B TIOCT9M-

OpHOHANBHEI LepHol WMeeT G6oib-
moe IpaKTHYecKoe 3HaYeHue. OKa3bIBaeTCH, UTO Y PA3IMIHEX BUOB.TENJIOKPOBHEIX
KUBOTHBIX IPONEHT HOBOPOKJECHHHIX 0co0ell, COOCOOHBIX K HMMMYHOJIOTMYECKOMY
cOnmxennio, OhBaeT BeChbMa HEOXMHAKOB. B 3TOM OTHOmeHHE GolbmOe 3HAYCHHE
EMCIOT Pe3yJIbTaTHl, MOMyYeHHEe Y YTAT, ¥ KOTOPHIX B CPABHEHHUM ¢ ILILIATAME K ¥MH-
mromaTamu GBI OTMEUYeH ropasno 6ojiee BEHICOKHII TPOIEHT ocobeil, CHOCOGHEIX eme
K ajanrandd.

Billingham, Brent m Medawar (1955) ycraroBmIH, 4TO y MbImIeit B MOMEHT POIK-
lieHHA CYIeCTBYeT «HYJICBOMl NePHO»: BBe[leHHE UYIKePOIMHBIX AHTHI'eHOB He BHI3BI-
BACT y HEX HH COIMGKeHHA, HH MMMyHHMTeTa. ¥ KPOJIHKOB jKe, BePOATHO, yxe HA
22-0it penn GepeMeHHOCTH COJIMIKeHMe OCYIIECTBHTH HeBO3MO;kHO. HeobGxomumo
Oymer HaxkaNJIMBaTh AAJNIbHEH MM MaTepuall AJA OlpefelieHUs aJANTHBHOH CTamgud
M Y IPYI'EX TEIJIOKPOBHEIX }XKHBOTHEHIX.

PesynbraThl mepecafok Ha NepBHIl NeHb KU3HM NOKA3HIBAIOT, UTO0 KOJAYECTBO
ocobeid, y KOTOPHIX GBITO IOCTHIHYTO cOMMIKEHNE, CPABRUTENLHO HIKE, 9eM B Pe3yilb-
TaTe BOPBHICKUBAHMA IEJBHOM KPOBH HJIU KPOBAHHIX Tejiel] OQHOMHEBHEIM IILINJIATAM
(Tamex, I'paba m dccmosa 1956, Tamex, Jlenreposa m Marepmosa 1955).

Pesome

Ilpn ocymiecTBleHHM KOKHHX TOMOTPAHCIJIAHTAIMI HA MepPBHIl [eHh HOCIe
BBIKJICBEIBAHMA MBI y0eluynchk, 4To MOJITOBPeMeHHOE Nepe;KHBaHME W Jaje YCTOM-
YMBOE OPIKUBJIEHNE Y yTAT Habmomaercsa ropasgo damie (oxoso 65%), yem y muim-
aar (3,3%) u y uamomar (1 cayuaii uz 10).

JutrepaTypa

Famer, M, leareposa, A, MarepHoBa, D.: AHATN3 yUacTNA KpOBAHKX TeJel
Iipu BKCHepHMeHTaJIbHOM IpeofoJIieHN HeCOBMECTUMOCTU KOMHBEIX I‘OMOTpaHCIIJIaHTaTOB
Yy TemnoxkpoBHHX. Fol. biol. (Praha), 1 : 319, 1955,

Billingham, R. E, Brent, L., Medawar, P. B.: Acquired Tolerance of Skin
Homografts. Ann, New York Acad. Sci., 59 : 277, 1955,

Cannon, J, Longmire, W.: Studies of Successful Skin Homografts in the Chicken.
Ann. Surg., 135 : 60, 1952,

Danforth, C. The Effect of Foreign Skin on Feather Pattern in the Common Fowl (Gallus
domesticus). W. Roux’ Archiv fiir Entwicklungsmech. der Organismen, 116, 1929,
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Ta6. 1.
CoCTosIHMEe KOKHHX I'OMOTDAaHCIVIAHTATOB, BBATHX OT HOHOPOB KPOBAHHX Tedlel]
Koau-
Bopricku- 4eCTBO
BaeMoe
KOJIN1eCTBO m:ﬁf' Ha 10-n1it ensb mocae | Ha 15-uit gens mocae ané;: ;ﬁgglﬁama- ?oacf:_:gaﬁzg?xama-

TpaHCIIAHTALUA TPAHCINIQHTALMHA a— -
Bayrpusersoe 0,3 Ma 8 7 TpaHCINIAaHTATOB 2 TpaHCIIaHTATA 4 TpaHcImIaHTaTA 4 TpaHCINIQHTaTa
BIPHCKMBaHHe IIPO- B XOpoMeM COCTO- 0epAITCA onepAITCA Olep AIOTCA
MHTHX KPOBAHHIX STHAN 2 TpaHCIIaHTaTa
TeJer 1 orMuparomuit Ges pearuan

TPAHCIVIAHTAT 4 TpaHCHTaHTaTA

noru6o

Bryrpusennne 0,3 mx 8 8 TpaHCILIAHTaTOB 8 TPAHCIIAHTATOB
BIPHCKUBAHAA pas- B XOponieM COCTO- noru6ao
PYIIeHHHX IyTeM AHUN
8aMOPUKHBAHNA
ITPOMHTHX KPOBA-
HEIX Telel
TlonxosHakNe BIpPHI- 0,4 M 13 9 TpaHCIIAaHTATOB 2 TpaHCIIaHTATA 3 TpaHcHmIaHTaTa 4 TpaHCHIIgHTaTA
CKUBAHMA MPOMBITHIX B XopollleM CoCTO- onepAnTCH OmepATCA oepATCA
KPOBAHKX Tellel| SHAN 2 TpaHCIUIAHTaTA 1 TpancniaHTaT

4 TpaHCIIaHTaTaA Ges peaKiuu Ges peariuu

¢ cuabHOM Bocmasm- | 1 TpaHCIIIAHTAT 9 TpaHCIVIAHTATOB

TeNbHOH peaKnmed ¢ cuabHOM Bocmamu- | moru6iro

TeJIbHOU peakumelt

IlomKoxHEHE BIOpPH- 0,5 mnt 14 9 TpaHCIIAaHTATOB 2 TpaHcmIaHTara 14 TpaHCmIaHTAaTOB
CRHUBAHMA paspymmeH- B XOpoIlleM COCTO- ¢ criTbHO! Bocmamm. | moru6io
HHX IIyTeM 3aMopa- SAHUN TeAbHOH peaKnuel
HUBAHUA IPOMBITHX 3 TpaHCmIaHTaTA 12 TpamcmiIaETaTOB
KPOBAHHX Telel ¢ cuibHOIt Bocmasm- | moruGiro

TeAbHON peaknuelt

2 HapymeHHHX

TPaHCIIIAHTATA
HKonrpomnake su- — 20 2 TpaHCIIIaHTaTa 20 TpaHCILIAHTATOB

BoTHHe (0e3 BIpHI-
CKABaHA! KPOBAHBIX
relten] HA 1-Hit XeHB
nocie BHKIEBHBA-
HHA)

( 14 TpaHCINIaHTATOB
B XOpoIIeM COCTO-

AHAA

2 TpaHCIIaHTaTA

¢ cuibHOM BoCmayH-

TenbHON peakmumelt

4 HapymeHHHX

TpaHCIVIAHTATA

¢ CHIIBHOW Bocmatu-
TeJbHOU peaknuelt
18 TpamcmiIaHTaTOB
noru6io

noru6io
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Eastlick, H. L.: Physiol. Zool., 14 : 136, 1941,

Hasek, M.: Problém prekonani nesludivosti tkani p¥i homoplastickych prenosech. Cas.
1k, &es, 44 : 41, 1955,

Hasek, M,, Hraba, T, Esslova, M.: Suppression of the Formation of Immune
Agglutinins in Chicks in which Tolerance was Proguced on the First Day after Hatching by
Means of Injections of Erythrocytes and Leukocytes. Fol. biol. (Praha) 2 : 55, 1956.

Skin Homotransplants in Day-old Chicks, Ducks and Turkeys
T. HRABA and M. HASEK
Summary
In carrying out skin homotransplants on the first day after hatching it was found

that long-term survival and permanent taking occurred far more frequently in
ducks (65 9,) than in hens (3.3 9,) or turkeys (one case in ten).
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J. Bawuwosun ¢ comp.: W upodaesme Guabrpyoliuxces gopu daxrepuii, 1T Tad, 1.

BausiHite HeHHIIITIMHA HA MadouRy [Ifefidepa
PPuc. 1. B reuenne 4d-vacopoii nuryGamuy, Ha yZaiuHeHHBIX IAJ0YKaX 1l BOJOKHAX HAMHHAIOT
ofpasoparca KRT. VBemnuenue B 950 pas.

Puc. 2. B reucHie 4-waconoll unwyOaunu. Obpasosanye RKT. Veemwenue B 3000 pas.
Puc. 3. B mevente 6-uaconoit unkybanui. . ITpeBpanierire HopMaabHoli koonnit B L-KomoHmo.
Odpasosanire KKT. YBemdennre B 850 pas.

Puc. 5. B redenne 12-vyacopolft uakybaunu, O6pasosadue L-romonu i1 KIRT B KoJoHMI BOJOKHU-
cTX uadower, Illtasms, Koropuii Iplt OJAaroNMpUATHEIX YCAOBHAX KYIALTHBAIII uMeeT (opMy
KOKKOB, VBeamdeHie B 900 pas.

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

A Baawrosuy ¢ comp.: K npoiaese (uiabTpyonpixes Gopy darvepunii, 1, Tad, T,

, ) Bansauwe nenmmuiinea Ha mamouky Ieitdepa
Puc. 4. B revenne 6-4acooit unkyGanuu, Boabumuncerso najouer obpasoBasio RKT ¢ roMorennsim
CONepHUMBIM. YBedndeHne B 3000 pas.
Puc. 6. B Tedenne 12-yacosoit unkyOauuun. KKT B pasnuuHux cragnax pasButua. OgHopoAHBe
TeJblla M BAKYOIM3HDPOB3HHBIE TeJbL@A C TpaHydAunued. YBeaudeHue B 3200 pas.
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. Baawkosuw ¢ comp.: K npodiesme PiabTp yowuxca dopm dakrepuit, 11, Ta6, 111,

Biuaxye NeHnuILIMHA Ha najdodry ldeiidepa
Puc. 7. B Teuenne 24-qaconoit maKyOamui. HosoHus, NpeBpaTHBIIAACA B L-gopmy. KT B pasauy-
HHIX CTaJMAX passuTud. YBeiaudehue B 850 pas.
Puc. 8. B Teuenue 48-uacosolt unkyGauun. Bramu or #edo0Ka ¢ MeHNI{UIIMHOM KOJOHMM T. H, me-
peXORHOTO THIA, TOTfA Kak Guuke K MeHMLWIIHHY HaXONATCH L-KOJOHMHU, & COBCeM OIMBKO
oT Hero — pacmasuriecs L-KOJOHWI 1 OCTATKI pacIaBIINXCA KKT. Vsemuuerne B 850 pas.
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A Daawwosun ¢ comp,: R upodaeme Puiaerpyonuxes gopM darrepuii, 11, Tad, IV

Puc. 9. 48-uacosoe jgeiicrnue HCHNIIIIHA Ha TTAI0YRY H(I)eiiqmpa, Paena;y KIKT Hpu HOJBINOM
yBesmienun B 3300 pas,
Cuumri 1, 3, 5, 7, 8 u 10 Oblin CICJIaHBI ¢ MOMOLBI0 o00hekTBa Zeiss Apo 40, 0,95 1 OKYISTpa
Winkel Zeiss 9, caumen 2, 4, 6 11 9— ¢ HOMOHIBI0 00heKTHBA Zeiss Apo 90, 1,30 u okyiApa Zeiss
Homal IV, 15, cuumor 11 — ¢ noMouiblo obmheKkTuBa Zeiss 10, 0,3 u oryiaapa Winkel Zeiss 9.
Murpodororpaguuecxuit anmapar Ultraphot Zeiss, paccroanue maactuniar ot ofpertisa 250 MM,
POTOCHHMEKH CeJIaHBI I-p Me]T. HMocugom Mlomoau (Somogyi), I'meronornueckuii HHCTHTYT YHHRBep) -
curera Romenckoro, Bparucaasa, sa uto wmul TIpUHOCUM MY CBOI0 GAAroJapHoCTD,
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Jl. Baawxkosuy ¢ comp.: K npobieMe QuibTpyoILMXCH dopm dakrepuit. II. Tad. V.

Puc. 10, {elicTBie NeHMIILLIMHA HA Hamouky Idefidepa npi t-{HeBHON KYIBLTHBALMH. Pacnapaio-
wuecst L-rononun. MesKo3epHUCTOE WM KoKKobauLIApHoe coflepiinMoe RRT nzrueaercs
B OKpYIKAIOI(YIO Cpeqy. VBeauuenune B 850 pas.

Puc. 11. 9-nueBHasa KyabTypa Najouxu Ilgeidepa Ha HIOKONANHOM arape. Ilo KpaAM «CTapHX
KONOHMMY BOJHMUKAIOT THE3]A BTOPHUHHLIX KOJOHUHA, Tpe/iCTaBIAIOIIMX nepexopubit Tun L-Kosonui.
Hamuume KKT n Oaxrepuaibux dopm. Veemnvenne B 170 pas.
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H. Baauwogun ¢ comp.: R npodaese puanrpylonmxes fopy Garrepuii, 11T Tad, VI

S A A . H <+ e : e R -
Puc. 1 4, Ildemophllus influenzae Pfeiffer. Odpasonanue WRT. Vpeanuenne n 22,000 pas
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Jl. Baawwkosuu ¢ comp.: I mpodaenme puasTpyonuxea Gopm Garrepuii, 111 Ta6. VII.

X
S

- ]
i~

ITastoura IjeiiPepa. Obpasosanne KWRT.

Prc. 5, 6: yBeanverne B 22,000 pas, puc. 7: yBeqndeniie B 5800 pa3, puc. 8: ypemtienue
B 15.000 pas.
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A. Baawrosun ¢ comp.: upobaeMe GHILTP YOI Cs Popm Sarrepnit, TIT, Tad. VI

Puc. 9. Magoura Ijeiigepa. Odpazonanue KIUT. Voeamtemie s 15.000 pas.
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O. Hewac: drHecnocofHOCTh KieToubX (parMenton gposuneii. 1V, Tat. IX.

Puec. 1. ITaasmarndeckuit map NpubausuTe bHO Yeped 6 4ac. Imocje MoceBa B IHTATEJBHYIO Cpelly
Hauamo pocra. ﬁ IieHTpe OfHO AApo. Feulgen. Yennyenne B 1000 pas.
Puc. 2. 12-4acoBHe niasMaTHYecKde 00pasoBaHMA C JJIMHHBEIMM OTpOCTKamu. B mpaBoM us HUX
oAHO fAflpo, 00pasyemoe ABYMH OTYETINBO 3aMETHEIMH IIDOJOJIIOBATHIMH TeJbIlaMU, B aesom
ofipasoBaHuM Yike 2 A7pa, Kamjoe HA OJJHOM KOHLE. Feulgen. YBeaudenne B 1000 pas.
3. ITnaamatuueckoe obpasoBame ¢ 3 AfpaMu. B HeKOTODHX MeCTaX HefACHbie KOHTYDBI
ofpasopanus, Feulgen. VBeauuenue B 800 pa3s.
%. 48-uacoBoe IIa3MaTHYecKoe oOpasdoBanue ¢ 5 Agpamu. Feulgen. Veemnuenue B 1000 pai.

Puc. 4.
Puc. 5. IlzasMatuueckoe ofpasoBanue ¢ 4 mgpamn. [emarokcuimn. Yeeaudenue B 1000 pas.

HOKa

Puec.
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0. Heuac: JRmsHecnoCo0HOCTh KICTOYHBIX Pparsenros jposurein, IV, Tad., X,

8 ~ 10

Puc. 6. [lpyroe 48-uaconoe maasmarndeckoc obpasoBaHic ¢ 5 Ajpasn. T'ematokcnm, Ynemr-
deHue B 1000 pas.
Puc. 7. 60-1acoBoe 1L1a3MaTNUeCKOE 00panoBaHNe ¢ JTHHHBIMI oTpocTKaMil 11 ¢ 7 agpasir, 'ema-
TOKCIUINH. YBedirieHie B 1000 pas.
Puc. 8. ®ororpadusa miasmariueckoro oGpasoBaHua B (PazoBom MHEpOCKOTIe. 3aMETHO HeCKO ILKO
filep. VeemirdeHue B 1000 pas,
Puc. 9. Taasmarieckoe ofpasoBanie ¢ 3 AIpaMIil, CHOHIIEHTPHPOBAHHHEIMI B OHOM MeCTe.
Feulgen, Vseauvenue » 1000 pas.
Puc. 10. Ipogoarosaroe niasMmaTideckoe oOpa3zopaHite, OBo3HaAYeHHOE CTpedroil eitenne aapa
MO'KHO CUHTAT) aMiTosoM. T'eMatokeitna, Veedmderme B 1000 pas.
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M. Hepmym u O. Heuac: JI-popMbr GakTepmit. 111, Tao. X1

4

Puc. 2. Tpymma L-wosonnit, IlnoTHHH UeHTp KOIOHWM M pellKad BAKyOIU3HpOBAHHAA nepudepn-
geKcad Kaltma. 6000 en/mi. YBeandenue B 300 pas.
Puc. 3, 4, 5. Jlerains nepndepun Modomsix L-Komomu# ¢ BaKyoJu3aiuell pasiMUHHX CTemeHeH.
dasoBhit KoHTpacT. YBeanveHne B 1000 pas.

Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8



Approved For Release 2008/04/10 : CIA-RDP80T00246A002900500016-8

M. Hepasym w O, Hevae: L-Qopmur Garrepnii, 1171, Tan, NIT,

Puac. 6. [Tse L-rogomiur Protous vulgaris, koropuie He peariponan Ha naxousu. Mepudepist
COCTOUT M3 BAKYOTU3MPOBAHHKX ocTatkos WINT, Veeantuenne 6 500 pas.
7. Apyras xomaonus ¢ HeGOABITIM, ITOTHLIM NeHTpoM 1t minpokoil waiimoil. Masonuii kon-
TpacT. NBeauueHie B 500 pas.
Puc. 8, 9. Teraas L-xoaodms ¢ PACTYNUMIT OO TLOBATLIMIL TCILUAMIL, OT KOTOPLIX HOMKOBHIICAT
OTACTATCA HOBbIe natoukn Proteus vulgaris, Masonniii KOHTpACT. NBeanvdenne B 1000 pa

Pue,
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